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PART I 

BUSINESS SESSIONS 



Transactions of the 
American Fisheries Society 



Forty-second Annual Meeting, held at Denver, Colo., 
Tuesday, Wednesday and Thursday, September 3, 4 and 
5, 1912. 

Tuesday, September j, ipi^ 

Meeting called to order at 11.00 a.m. by the President, 
Mr. S. F, FuUerton, of St. Paul, Minn. 

president's address 

Gentlemen of the American Fisheries Society: I want 
to take this opportunity to personally thank you for the 
great honor you conferred on me at St. Louis last year. 
The honor is all the more appreciated, for the reason of my 
unaccountable absence at that time. 

This Society, of which we are all so proud, is only in the 
infancy of its usefulness. The public is only beginning to 
realize the great benefit the artificial propagation of fish is 
to the state and also to the individual in the supply of 
cheaper food for his table, and in furnishing to the sports- 
man and lover of nature the recreation and pleasure derived 
from an outing on any of our lakes and streams. 

If there were no fish in the waters, a large part of the 
pleasure of the outing would be gone. The different 
states are doing great work in making appropriations to 
carry on this splendid work. The United States Bureau of 
Fisheries, under the able management of the Hon. George 
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M. Bowers and his efficient assistants, is showing to the 
world what Americans can do in fish propagation. But, as 
I said in the beginning, the usefulness of this Society is 
only in its infancy. Great things must be accomplished by 
our fish doctors and scientists to combat the diseases that 
fish are heir to. But I have no doubt that this problem will 
be met and solved correctly. 

As a nation we have been criminally wasteful of nearly 
all of our national resources. We have cut the timber from 
the headwaters of our streams and around our lakes, and 
what is the result? The disappearance of the water, and 
without the water we cannot have fish. We should begin 
to remedy the mistakes made and reforest around the head- 
waters of our streams and along our rivers, and in time 
get back much of that which has been lost. 

It is a paying investment outside of the benefits derived 
in conserving our water supply. We have all seen bare 
hillsides where the timber has been cut away — and what 
looks more bleak and desolate ? Also we are polluting many 
of the waters that we already have. There is not a man 
here present who does not know of some river or lake that 
has been made unfit for fish by pollution of some kind. It 
may be sewage or sawdust or some chemical from a tannery 
or packing plant, or some other of a dozen pollutions which 
some man or firm under the guise of commercialism — like 
religion, that word covers a multitude of sins — dumps into 
our lakes or rivers, not caring whether he destroys the fish 
in that lake or stream which belong to all the people in 
their sovereign capacity. But if you raise your voice in 
protest the cry goes up that you are interfering with busi- 
ness, that you will drive "Mr. Smith*' to the rival city. 
Thus we lose the tannery if the owners are not allowed to 
do as they please. 

Gentlemen, did you ever stop to think how we have been 
sitting idly by and letting things like this happen? It is 
our own fault. We have the remedy in our own hands, 
and if the American Fisheries Society will only start a cam- 
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paign against water pollution, we can soon make our influ- 
ence felt. Get the greatest power for good in this country 
interested — I mean the press. 

Two of the most beautiful cities in the United States 
have flowing through their midst the Father of Waters — 
the great Mississippi. This river has its source in my own 
state, and in the upper reaches its pure spring water is fit 
for any use. But in these two cities there are over three- 
quarters of a million inhabitants. Every sewer empties 
into this river, making it impossible as a home for any self- 
respecting fish, a place where no boy wants to go swim- 
ming, where there is no pleasure in boating, where the com- 
mercial few have spoiled the pleasures of this vast popula- 
tion, but if a voice is raised against the pollution they say 
that you are stopping the wheels of progress. But I pre- 
dict that some day the people will rise up in their might 
and make the authorities stop this pollution, but that will 
be only when we get our cities to adopt the commission 
form of government, and the women of this country have 
the ballot. 

Gentlemen, we are all sorry that the Hon. George M. 
Bowers, United States Commissioner of Fisheries, and 
many of the station superintendents have been deprived 
from meeting with us here today. I understand that, by 
a recent act of Congress, no financial provision is made for 
expenses of Government employees to attend meetings like 
the present gathering. We are all sorry that any law or 
any rule should have prevented these men from attending 
our meeting, and I want to say here and now that Congress 
has certainly blundered. Every man in charge of a Gov- 
ernment fisheries station derives great benefit by attending 
our meetings; it is a schooling that does every one good. 
We get ideas from each other and we profit by them and| 
so does the wotk of the Bureau. I would like to refer this 
matter to our Resolution Committee so that the proper 
action may be taken. We should urge the necessity of hav- 
ing a large representation of employees from the United 
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States Bureau of Fisheries at our meetings. The American 
Fisheries Society needs them and they need the help of the 
American Fisheries Society. 

The president then introduced the Hon. Henry J. Arnold, 
Mayor of Denver, who made an address welcoming the so- 
ciety to the city. Dr. T. S. Palmer, of Washington, D. C, 
was called upon by the president to respond to the address 
of welcome. 

President: The first order of business will be the roll- 
call of members. We are all sorry that Mr. Ward T. 
Bower, our Secretary, is absent in Alaska. However, Mr. 
Barton D. Evans, of Pennsylvania, has kindly consented to 
act as Secretary for this meeting. 

REGISTERED ATTENDANCE 

The registered attendance of members was 52, as follows : 

Col. Joseph H. Acklen, Nashville, Tenn. 
G. G. AiNSWORTH, Leadville, Colo. 
Jabe Alford, Madison, Wis. 
Frank Anderson, Denver, Colo. 
Ignatz Baldus, Indianapolis, Ind. 
O. N. Baldwin, Leadville, Colo, 
D. C. Beaman, Denver, Colo. 
Rudolf Borcherdt, Denver, Colo. 
Seymour Bower, Detroit, Mich. 
WiLUAM J. Bryan, Lincoln, Neb. 
Nathan R. Buller, Harrisburg, Pa. 
Edwin K. Burn ham, Washington, D. C. 
Eugene Catte, Langdon, Kan. 
Dr. R. E. Coker, Fairport, Iowa. 
C. K. Cranston, Pendleton, Ore, 
H. D. Dean, Anaconda, Mont. 
Prof. L. L. Dyche, Pratt, Kan. 
Barton D. Evans, Harrisburg, Pa, 
Wallace Evans, Oak Park, 111. 
Daniel B. Fearing, Newport, R. I. 
Dr. George W. Field, Sharon, Mass. 
William L. Finley, Portland, Ore. 
Richard E. Follett, Detroit, Mich. 
Samuel F. Fullerton, St. Paul, Minn. 
George H. Garfield, Brockton, Mass, 
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H. D. Goodwin, Milwaukee, Wis. 

George H. Graham, Springfield, Mass. 

W. O. Hart, New Orleans, La. 

W. H. Hughes, St. Louis, Mo. 

W. J. HuNSAKER, Saginaw, Mich. 

S. E. Land, Denver, Colo. 

DwiGHT Lydell, Comstock Park, Mich. 

C. C. Mason, Hermit, Colo. 

William L. May, Denver, Colo. 

Geo. W. Miles, Indianapolis, Ind. 

W. E. MusGROVE, Leadville, Colo. 

Jas. Nevin, Madison, Wis. 

W. J. O'Brien, Gretna, Neb. 

Dr. T. S. Palmer, Washington, D. C. 

Richard Parton, Paris, Mo. 

Dr. F. L. Riser, Henderson, Colo. 

Ernest Schaeffle, San Francisco, Cal. 

Leonard W. Schmauss, Leadville, Colo. 

Jas. a. Shinn, Denver, Colo. 

Franklier Spencer, Jr., Provo, Utah. 

G. H. Thomson, Estes Park, Colo. 

Dr. Charles H. Townsend, New York City. 

C. H. VanAtta, Leadville, Colo. 

Prof. H. B. Ward, Urbana, 111. 

J. QuiNCY Ward, Frankfort, Ky. 

R. Tyson White, Brooklyn, N. Y. 

C. W. Willard, Westerly, R. I. 

THE FOLLOWING VISITORS ALSO ATTENDED 

Henry J. Arnold, Mayor of Denver. 

S. B. CoLUNS, Lost Lake Fish Hatchery, Creede, Colo. 

H. H. HoLDAWAY, Salt Lake City, Utah. 

O. E. Johnston, Leadville, Colo. 

Smith Riley, District Forester, Denver, Colo. 

During the several sessions, the following regular com- 
mittees were appointed by the President : 

Programme: Mr. George H. Graham, Chairman, Mas- 
sachusetts; Mr. George W. Miles, Indiana; Mr. Dwight 
Lydell, Michigan. 

Nomination of Officers: Mr. Seymour Bower, Chair- 
man, Michigan; Mr. J. Quincy Ward, Kentucky; Mr. Na- 
than R. Duller, Pennsylvania; Mr. G. H. Thomson, Colo- 
rado; Prof. L. L. Dyche, Kansas. 
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Time and Place of Meeting: Dr. George W. Field, 
Chairman, Massachusetts; Mr. George W. Miles, Indiana; 
Mr. Jabe Alford, Wisconsin. 

Auditing: Dr. H. B. Ward, Chairman, Illinois; Mr. 
James Nevin, Wisconsin; Mr. Ernest Schaeffle, California. 

Resolutions: Dr. H. B. Ward, Chairman, Illinois; Dr. 
Charles H. Townsend, New York; Mr. W. L. Finley, 
Oregon; Mr. W. J. Hunsaker, Michigan; Mr. D. B. Fear- 
ing, Rhode Island. 

Publication: Dr. Hugh M. Smith, Chairman; Dr. T. S. 
Palmer; Mr. Ward T. Bovver, all of Washington, D. C. 

Col. Joseph H. Acklen, President of the National Game 
Wardens' Association, and Chief Warden of the Depart- 
ment of Game, Fish and Forestry, Nashville, Tenn., then 
addressed the Society upon "Water Pollution and Other 
Notes." 

President : We shall be glad to hear from Mr. Fearing, 
of Rhode Island, on the matter of indexing the Transactions 
of the Society. 

Mr. Daniel B. Fearing, Rhode Island: A couple of 
years ago I volunteered to have an index of the publica- 
tions of the Society made, and the task was started; but 
my librarian, who has been doing the work very cheerfully, 
has informed me that she is going to get married, and has 
left me. The work will be done, however, and I simply 
wish to report progress, and that the index will be ready. 
, for printing soon. 

President : We are greatly indebted to Mr. Fearing for 
his work. 

Through the courtesy of Mr. Wallace Evans, ornitholo- 
gist, of Oak Park, 111., and Mr. Richard E. Follett, of the 
Detroit Zoological Society, Detroit, Mich., the Society was 
treated to a very interesting and instructive exhibition of 
colored motion pictures of various wild birds, also of salmon 
fishing in the north and of the tuna fishing of Italy. 
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A visit was then made, by means of automobiles fur- 
nished by Denver representatives, to the State Fish Hatch- 
ery near Denver. 

The President called the meeting to order at 3 o'clock 
p.m., same day, at the Albany Hotel. 

President: The first paper will be by Mr. George W. 
Miles, of Indiana, on "A Defense of the Humble Dogfish." 

Mr. Miles then read his paper, which was discussed. 

Letters were then read by Mr. Graham from the Hon. 
George M. Bowers, United States Commissioner of Fish- 
eries, Washington, D. C., from Dr. P. P. C. Hoek, Scientific 
r'ishery Adviser of the Dutch Government, Haarlem, Hol- 
land, and from the Hon. W. L. Calderwood, Inspector of 
Salmon Fisheries for Scotland, Edinburgh, Scotland. 
These gentlemen wished a successful meeting, and expressed 
regrets at not being present. In addition, A4r. Calderwood 
stated that a paper he had prepared for the Society quite a 
number of years ago had not been published, nor was it re- 
turned. He expressed the feeling that he had not received 
as considerate treatment at the hands of the Society as was 
due. 

Mr. Fearing: The gentleman who wrote that letter is 
an old correspondent of mine. He stands as the highest 
authority in England today on the salmon ; his book entitled 
"Salmon,'' published last year, is the final word in respect 
to that fish. It pains me extremely to consider that a man 
of his standing and knowledge should have felt as he does. 
Mr. Calderwood is the man of all others who should be 
made an honorary member of this Society; and it seems to 
me that the fullest recompense we can make to him is to 
elect him an honorary member of this Society. I move that 
he be so elected. 

Prof. H. B. Ward, Urbana, 111. : I second Mr. Fearing's 
motion. It is undoubtedly true that the trouble was in some 
way due to the difficulties of international mail service; 
and the Secretarv can write Mr. Calderwood to that effect. 
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There is no question about his very high standing in the 
scientific world, and especially in the field of fish culture. 

Mr. Calderwood was unanimously elected an honorary 
member. 

President : The people of Denver have been very kind 
to us and have provided some entertainment for us in the 
way of a banquet Thursday night. In addition, Mr. G. 
W. Pell, who deals in fish and oysters and has an extensive 
business here, has tendered to the members of the Ameri- 
can Fisheries Society a banquet on any night that we may 
choose. The invitation was unanimously accepted for 
Wednesday evening at 9.30. 

Mr. Willard : I move the election of the following ap- 
plicants for membership: 

NEW MEMBERS 

The following 73 persons were elected to membership: 

Anderson, Frank, 1331 East Seventh Ave., Denver, Colo. 

Antoine, Charles, 340 South Wabash Ave., Chicago, 111. 

Babcock, William H., 520 The Rookery, Chicago, 111. 

Bailey, Howard S., Equitable Building, Denver, Colo. 

Barnes, Ernest W., Supt. R. I. Fisheries Experiment Station, Wick- 
ford, R. I. (Life.) 

Bauer, A., Twenty-fifth and Dearborn Sts., Chicago, 111. 

Bellows, I. H., 732 Fullerton Ave.. Chicago, 111. 

Bonfils, Frederick G., The Denver Post, Denver, Colo. 

Bryan, William Jennings, Lincoln, Neb. 

Buller, G. W., Pleasant Mount, Pa. 

Burke, Thomas F., Colorado Fish and Game Commission, Den- 
ver, Colo. 

Calderwood, W. L., Inspector of Salmon Fisheries for Scotland, Edin- 
burgh, Scotland. (Honorary.) 

Campbell, Walter E., Altamosa, Colo. 

Capell, Arch. T. P., U. S. Bureau of Fisheries, Leadville, Colo. 

Carter, E. A., Springfield, Mass. 

Cleveland, Dr. George Henry, 1909 Ogden Ave., Chicago, 111. (Re- 
signed.) 

Clifford, Charles P., First National Bank, Chicago, 111. 

Danglade, Ernest, U. S. Bureau of Fisheries, Washington, D. C. 

DeBaca, Trinidad C, State Fish and Game Warden, Santa Fe, N. Mcx. 

DiLG, Will. H., Hearst Building, Chicago, 111. 
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Eluott, Charles C, 851 Center St., Elgin, 111. 

Engelbrecht, p. J., Thomasville, Colo. 

Fearing, Mrs. D. B., Newport, R. I. (Life.) 

FiNLEY, W. L., 806 Yeon Building, Portland, Ore. 

Fletcher, Emery L., Ely, Nev. 

Foot, Francis D., 42 Florentine Gardens, Springfield, Mass. 

FoRTMANN, Henry F., 1007 Gough St., San Francisco, Cal. (Life.) 

Found, Wm. A., Department of Marine and Fisheries, Ottawa, Canada. 

Frenzel, a. B., 1540 Sherman Ave., Denver, Colo. 

GiLSON, Arthur, 124 South Main St., Memphis, Tenn. 

Hall, John D., U. S. Bureau of Fisheries, Duckabush, Wash. 

Haviland, James W., Colorado Fish and Game Commissioner, Den- 
ver, Colo. 

Haypord, Charles O., Supt. State Fish Hatchery, Hackettstown, N. J. 

Heim, L. C, Marine, 111. 

Heston, N. C, 6936 South Park Ave., Chicago, 111. (Resigned.) 

HossELKUS, Bert. C, Creede, Colo. 

Hummel, William P., Colorado Fish and Game Commissioner, Den- 
ver, Colo. 

HuNSAKER, W. J., Board of State Fish Commissioners, Saginaw, Mich. 

Husted, James D., Denver, Colo. 

Ink, Charles, 434 East Market St., Akron, Ohio. 

Johnson, J. G., Comstock Park, Mich. 

Jones, Lombard C, Falmouth, Mass. 

Kemmerich, Joseph, U. S. Bureau of Fisheries, Washington, D. C. 

Leavitt, Percy W., P. O. Box 374, Akron, Ohio. 

LoESCH, H. C, Colorado Springs, Colo. 

Malone, Eugene, State Fish Hatchery, Henderson, Colo. 

Mason, C. C, Hermit, Colo. 

Merrill, Bertram G., Illinois Fish Conservation Society, Hinsdale, 111. 

MusGROVE, W. E., Leadville, Colo. 

Newcomb, William, Tenafly, N. J. 

Newkirk, Hawley a., 7 West Madison St., Chicago, 111. 

Onderdonk, Charles S., 811 Ideal Building, Denver, Colo. 

Otis, Spencer, Railway Exchange, Chicago, 111. 

Palmer, Marshall G., 96 East Ave., Kankakee, 111. 

Pierce, Henry L., Colorado Fish and Game Commission, Denver, Colo. 

PoTEET, L. A., Deputy Warden, Florence, Colo. 

Reeme, E. W., Leadville, Colo. 

Reynolds, B. B., Water Superintendent, Colorado Springs, Colo. 

Ribbing, Charles A., Hazeltine, Colo. 

Riser, Dr. F. L., Henderson, Colo. 

Roe, S. S., Colorado Fish and Game Commission, Denver, Colo. 

Schaeffle, Ernest, Secretary California Fish and Game Commission, 
San Francisco, Cal. 

Shope, S, P., 941 Lawrence Ave., Chicago, 111. 
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Spargur, Robert L., Chief Clerk Colorado Fish and Game Cominission, 
Denver, Colo. 

Spencer, F., Provo, Utah. 

Sperry, E. p., 126 South Euclid Ave., Oak Park, 111. 

Stivers, D. Gay, Butte Anglers Association, Butte, Mont. 

TowNSEND, Dr. Charles H., Director New York Aquarium, New 
York, N. Y. (Life.) 

VoGT, James H., Nevada Fish Commission, Carson City, Nev. 

Ward, J. Quincy, Executive Agent, Kentucky Game and Fish Com- 
mission, Frankfort, Ky. 

Weber, E. D., P. O. Box 81, Littleton, Colo. 

Wehle, O. C, 5471 Kimbark Ave., Chicago, 111. 

Wentworth, Nathaniel, Fish and Game Commissioner, Hudson, N. H. 

President: We have applications from two different 
places with regard to the place of our next meeting, one 
from Indianapolis and one from Boston. 

There is a matter I would like to bring before the Society 
in connection with the time and place of meeting, and I 
would like to have the members of the committee consider 
it if they will. We have just had a meeting here in Denver 
of the National Game Wardens' Association. Many of us 
who are members of that organization belong to the Ameri- 
can Fisheries Society. Our work overlaps; one protects 
and the other propagates. I think it would be a good thing 
to get the views of some of the members of the National 
Game Wardens* Association as to their time and place of 
meeting. They are willing to meet two or three days before 
or after our meeting. I want to bring this to the attention 
of the committee. ' 

A paper on the "Protection of Undersized Fish," includ- 
ing exhibits of specimens, was read by Mr. G. H. Thomson. 
The paper was discussed. 

The Secretary's report was then read by the Secretary 
pro tern, accepted, and placed on file. 
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REPORT OF THE RECORDING SECRETARY 

To the Officers and Members of the American Fisheries Society: 

The major part of the Secretary's work since the last meeting of 
the Society has been the publications of the Transactions. It may have 
seemed to members that the interval of several months following the 
St Louis meeting before the appearance of the volume was tmduly 
long, but it is to be remembered that the editing and arranging of 
material amounting to 350 printed pages is no slight task. The proof 
reading and correspondence with authors, not to mention unforeseen 
delays in the printing, add to the Secretary's duties and still further 
postpone the issue of the Transactions. 

The volume for 1911 contains 22 papers, with 3 illustrations, and the 
usual business proceedings, the list of members, and other standing or 
routine matter. Competitive bids for the printing were solicited, and 
the contract was let to the W. F. Roberts Company, of Washington, 
D. C. The cost of publishing the edition of 750 copies was $908.21. 
Dr. H. M. Smith, as chairman of the Publication Committee, was in 
general charge of the work, which was attended to directly by the 
Secretary and Assistant Secretary, who are the other two members of 
the Committee. 

It will be recalled that the 1910 report was subject to some criti- 
cism for certain blank pages which were considered by some of the 
members to be unnecessary. It seemed to be agreed, however, that 
the issue of papers separately was desirable, in certain cases, at all 
events. To arrange for this it is necessary to have each paper begin 
on a new odd page, and some blank pages inevitably result. There are 
a total of 14 such blank pages in the 1911 report, but the printer made 
a reduced rate on them. 

Sales of reports during the year have amounted to $37.70. The 
Fortieth Anniversary volume (1910) has been sold at $2.00 per copy, the 
other issues at $1.00, as decided upon by the Society at the St. Louis 
meeting. Sales would have been larger but for the scarcity of many 
issues. Several inquiries have come from libraries which desired to 
obtain a full set of the Transactions. 

The number of reports now in the hands of the Secretary, by years, 
is as follows: 

1876 1 1902 6 

1888 1 1903 2 

1894 1 1904 67 

1895 2 1905 2 

1896 2 1906 103 

1897 2 1907 97 



2 1908 122 

1899 3 1909 101 

1900 4 1910 119 

1901 4 1911 89 
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Deaths of the following members have been reported since the 
last meeting: 

John L. Leary, San Marcos, Texas. Joined the Society in 1901. Died 

December 23, 1911. 
J. F. ROEPPLE, Fairport, Iowa. Joined 1910. Died January 30, 1912. 
John F. Hill, Bangor, Me. Joined 1911. Died March 16, 1912. 

The following members have resigned during the past year: 
S. ZwiEGHAFT (1892), Philadelphia, Pa. October 21, 1911. 
Edward I. Frost (1910), Asheville, N. C. October 21, 1911. 
John S. Scully (1908), Washington, D. C. October 21, 1911. 
H. G. Thomas (1902), Stowe, Vt. October 24, 1911. 
John G. Ruge (1898), Apalachicola, Fla. October 25, 1911. 
F. W. Ayer (1892), Bangor, Me. November IS, 1911.^ 
John M. Crampton (1907), New Haven, Conn. November 18, 1911. 
C. W. Dorr (1908), Seattle, Wash. December 8, 1911. 

Owing to the unusual expense of publishing the Anniversary volume 
of the Transactions in 1910, a deficit of several hundred dollars faces 
the Society, and means of raising funds must be considered. Dr. 
Qiarles H. Townsend suggests the plan of taking out life member- 
ships, and has taken the lead by sending his own check for this pur- 
pose. This plan is commended to the attention of all the members. 

By way of suggestion, the attention of the Society is invited to one 
of its articles of incorporation — namely, that empowering it "to con- 
duct, endow or assist investigation in any department of fishery and 
fish-culture science." If the present indebtedness be regarded as a 
hindrance to action of this kind at the present time, the matter may 
well be kept in mind for the coming year. 

During the absence of the Secretary, who has been in Alaska 
since June, his duties have been discharged by the Assistant Secretary. 
Respectfully submitted, 

Ward T. Bower, 

Recording Secretary. 

Juneau, Alaska, August 8, 1912. 
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The Treasurer's report was then read and referred to the 
Auditing Committee. 

REPORT OF THE TREASURER 

To the American Fisheries Society: 

I herewith present my annual report as Treasurer from October 3, 
1911, to September 3, 1912: 



BECEIPTS. 



1911 



Sale of Reports $ 37.70 

Yearly dues 859.00 

Life membership fees 75.00 

$971.70 

EXPENDrrUKES. 

Oct 5. Balance due Treasurer $563.65 

" 5. Sundry expenses, St. Louis meeting 125 

" 12. W. H. Gill, lettering certificates 50.00 

" 12. Ward T. Bower, Sec*ty, sundries 6.60 

" 16. C. J. Butler, envelopes 10.72 

Nov. 13. Stamped envelopes 10.72 

" 24. W. H. Gill, lettering certificates 20.40 

1912 

Jan. 2. W. F. Roberts Co., by Sec'ty 61.38 

" 2. Goodwin & McDermott, stenographers 180.00 

Feb. 5. W. F. Roberts Co. by Sec'ty 7.00 

June 17. Ward T. Bower, Sec'ty, postage, etc 19J0 

" 27. W. F. Roberts Co. by Sec'ty 7.75 

" 29. J. T. Murphy, printing 4.00 

July 15. Stamped envelopes 10.68 

Aug. 2. Ethel M. Smith, Ass't Sec'ty, stamps, etc.... 13.99 

" 7. Account books and postage 2.00 

" 17. J. C. HaU Co., receipt books 6.75 

" 29. Qerical services, various dates 3.50 

Balance due Treasurer $ 7.99 

$979.69 
Accounts due and payable, W. F. Roberts Co.. $909.56 
Total indebtedness 917.55 

Respectfully submitted, 

C. W. WiLLARD, Treasurer. 
Westbhly, R. I., August 29, 1912. 
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Mr. George H. Graham, Springfield, Mass.: I would 
like to ask the Treasurer how many members are in arrears 
for dues? 

Treasurer: I cannot state the exact number, but I 
think 250. During the past year I have made an earnest 
effort to collect all the dues possible. To do this I have 
written at least 150 or 200 personal letters. These letters 
have brought about all the money that I think we can ex- 
pect to get from the delinquent list. I do not see how any 
one that ever expected to pay could fail to respond to the 
appeals that I sent out. Therefore it would seem to me as 
if we must either increase the dues or raise a fund in some 
way to wipe out the present indebtedness. 

President : It is a problem the Society will have to take 
up before the meeting is over. 

SUGGESTIONS FOR INCREASING MEMBERSHIP 

The Secretary pro tern then read a communication from 
Mr. H. Wheeler Perce, of Chicago, offering suggestions for 
the enlargement in scope and membership of the Society, as 
follows : 

Chicago, III., August 27, 1912. 

Mr, Samuel F. Fullerton, Pres't, 

American Fisheries Society, 
St Paul, Minn. 
Dear Sir: 

At the last meeting I gathered that an increased membership was 
something considered very desirable, and through the year I have not 
only done my best to secure desirable new members, but have given 
the question very much thought, and it appears to me wise to suggest 
to the forthcoming meeting the results. 

To the casual or even the interested observer it might seem that the 
wonderful work of the American Fisheries Society, incalculable in 
value to the people of this country, does not reach as many of thte 
people as it should, and thus convey to them the educational advan- 
tages which the Society produces. It might therefore be advisable to 
enlarge the membership of the Society and spread abroad its teachings 
and findings to a greater degree than heretof oiv. 
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To this end, let me respectfully suggest that state or district chap- 
ters of the Society be formed within its membership, with a state or 
district chairman presiding over same, and thus permit of more fre- 
quent meetings of at least certain groups, which could meet quarterly 
or, possibly, monthly and thus maintain ^ continued interest in the 
various subjects and each year produce a more extended contribution 
to the annual meeting. In this way local conditions would be more 
closely studied and reported to the central body and a wider grasp 
of all situations maintained. 

I am moved to this suggestion in view of the great success attend- 
ing this form of organization in so far as it relates to the American 
Institute of Architects. For some years I was closely allied with the 
Illinois chapter of the American Institute of Architects and had occa- 
sion to note how well, and with what splendid results, the plan worked. 
Monthly meetings were held by nearly all the state chapters and a high 
tension interest in the work was maintained at all times. As a result, 
the parent body was much benefited, all the great questions of archi- 
tecture were thoroughly promulgated, and the art was kept on a con- 
stantly progressing basis. Much of the great twentieth century archi- 
tectural beauty of today is directly traceable to the influences exerted 
by the organization referred to and through its form of organization. 

In addition to this, it seems to me that it would be of great value 
if the American Fisheries Society could maintain a magazine, through 
which a widespread membership and interest could be promoted in a 
manner similar to the plan of the National Geographic Society, the 
success of which, I understand, is more than gratifying, not only from 
a financial standpoint, but as a means of spreading geographical infor- 
mation. 

A magazine devoted to the subjects covered by the American Fish- 
eries Society could undoubtedly be made just as attractive as the 
"National Geographic Magazine" to the thousands of readers, who 
would thereby become more fully acquainted with the conditions at- 
taching to fish and fishing. This, I am sure, can be said without fear 
of contradiction in regard to the vast number of anglers in the United 
States, who would become ardent adherents of the American Fisheries 
Society and form one of its strongest supporting branches. It can be 
said truly of many who engage in sport fishing that they can be edu- 
cated to a higher degree as to the conservation of fish — not only from a 
sport standpoint, but from a commercial standpoint — and, thus prop- 
erly educated, no body of men would be more earnest in supporting 
good measures. 

It can be truthfully said that practically no journal published today 
treats of fish and fishing in a strictly modern educational manner. 
The journals are either dominated by the advertising department or 
run to such an extreme degree of fiction that but little reliance can be 
placed in what they say. Again, part of them are dominated by some 
sin^ p^ tdione of refonii» to the exclusion of some other pet 
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scheme of reform attaching to competing publications, and thus there 
is no unity of assault upon objectionable practices in connection with 
fish and fishing, nor any unity in promoting those reforms leading to 
conditions which those of us who have the entire matter at heart so 
much desire. 

It seems to me almost a certainty that a magazine gotten up with 
plenty of pictures and plenty of good, solid facts, told in a popular 
manner, with no domination from the advertising department or no 
personal "axe to grind," and containing within its covers each month 
something of vital importance in relation to the subjects listed in the 
five objects of the American Fisheries Society, would prove a "winner" 
from the very start and be of tremendous educational value. 

I have covered these two suggestions in but a feeble manner, but 
among the members much in addition will undoubtedly suggest itself, 
and I simply respectfully submit these suggestions in the hope that 
they may receive the kindly consideration of the members of the 
Society, and I am moved so to do solely through a strong and earnest 
desire to see this greatest and, I believe, oldest conservation society 
still further increase the efficiency and scope of the wonderful work 
it has done and is doing through the splendid minds that have unsel- 
fishly given of their best to the cause. 

Respectfully submitted, 

H. Wheeler Perce. 



President : This communication is from one of our most 
active members, and I should like to hear some discussion 
on it. Mr. Perce has been very active in getting new 
members. 

Mr. G. H. Thomson, Estes Park, Colo. : It seems to me 
we should take action on the recommendations and sugges- 
tions upon the educational line. It has been suggested that 
this is one of the vital features of the American Fisheries 
Society. I believe the time is coming when this matter of 
education along these lines is going to be taken up in our 
public schools, and there is where it ought to be taken up. 

I should like to see a committee appointed to carry out the 
suggestions of the paper, especially the suggestion of printed 
matter to circulate in public schools and generally. 

Mr. George H. Graham, Springfield, Mass.: I think 
we must consider the advisability of raising the dues. When 
the dues were first placed at $2, the reports that were issued 
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were nothing as compared with what the reports are today; 
and every man that has received the report for the last two 
years has surely received more than two dollars' worth. No 
society can give out more than it receives and still have a 
surplus in the treasury. The report for 1910 cost between 
$1200 and $1400. Now, if we are taking in $800 in dues 
and paying out $1200 for reports, where is the rest of the 
money coming from? I do not think there is a member 
who would object to paying $3 a year to get this report. 

Mr. C. K. Cranston, Pendleton, Ore. : $3 would not do 
the business, would it? 

Mr. Ernest Schaeffle, San Francisco : There is a bal- 
ance due now of $970. We must not only meet that, but 
pay additional running expenses. 

Mr. Graham : We must have a large membership in 
order to do it, but even with an increased membership we 
must make the dues $3 ; we must consider that such an in- 
crease would be cheerfully met. 

Mr. Cranston : I am new in this business. I have only 
been a member for three years, and this is my first attend- 
ance at the meetings; but I have read the copies of the 
Transactions that have reached me, with a good deal of 
interest; and I feel perhaps more deeply than I can express 
the importance of the perpetuation of this Society. It 
strikes me that a well-planned method to increase the mem- 
bership might be of advantage. I do not know how well 
that has been worked out or how thoroughly it has been 
tried; but perhaps the method I am going to suggest will 
lead to the betterment of our financial condition. My sug- 
gestion is that all persons here should obligate themselves 
to bring in new members. I feel confident that with the 
increased dues suggested I can obligate myself to bring in 
three or four new members. If others are as much inter- 
ested as I — and I have no doubt many if not all here are — 
the problem will be solved. 
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President : I think this matter ought to be taken up in 
committee and thoroughly discussed, to determine whether 
it is best to raise the membership fees ; or whether it is best 
to make an appeal to every member here present to secure 
at least two new members. I started out to get 50 last year, 
but I got only 12 new members; but if every member would 
secure two new names, it would solve the problem. There is 
merit also in the suggestion of raising the dues. The report 
we get is well worth a great deal more than that, as the 
gentleman stated. 

Mr. Thomson: Has the American Fisheries Society a 
committee on education ? 

Mr. Graham : A committee on publicity was appointed 
at St. Louis last year. Mr. Meehan made himself chairman, 
but I do not think he has done anything about it. There 
has been practically nothing done, except what some of the 
other members of the committee did themselves, and that 
has not amounted to very much. I believe that a permanent 
committee on membership and publicity should be appointed, 
and I believe that committee should be required to make a 
report at every meeting. 

President: I think the suggestion is a good one; we 
cannot have too much publicity. The newspapers would be 
glad to give us space if we would give them something to 
write about. I shall be glad to appoint the committee. 

Mr. Graham : Would it not be well to consider this 
matter when there is a larger attendance? I would like to 
drop it until tomorrow. 

Adjournment then taken until 9.30 next morning. 

Wednesday, September 4, 1912, 10.00 a,nh 

Meeting called to order at the same place by the President. 
A paper on "Black-spotted Mountain Trout/' by ATr. 
S. E. Land, of G)lorado, was then read and discussed. 
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Dr. Palmer then read a paper by Mr. C. H. Wilson, of 
New York, on "The Whitefish — Minimum Size Limits — 
The Scales vs. The Yard Stick." 

REPORT OF EXECUTIVE COMMITTEE 

President : We will now receive the report of the Exec- 
utive Committee, of which Prof. H. B. Ward is chairman. 

Professor Ward : Mr. President and Members of the So- 
ciety: The Executive Committee appointed last year, has 
made a serious effort to consider some of the problems be- 
fore the Society. A meeting was held at the close of the 
session in St. Louis, and correspondence has been carried 
on so far as possible in the interval between that meeting 
and this. Some conclusions were then reached which it 
seems to me are worth your consideration and such action 
as may be deemed wise. 

I might state informally that the report has not been pre- 
sented to and signed by every member of the committee, but 
is made up of extracts from the correspondence. I had 
hoped that a majority of the committee would be present, 
but the members are scattered pretty widely. I believe the 
statements that I give will command the support of every 
member of the committee. I have omitted from this report 
statements which seem to be matters of discussion, and 
therefore questionable as a full report from the committee. 

The committee would recommend that the Society offer 
to the libraries of the United States the option of taking out 
regular and continued subscriptions to the publications of 
this Society, on a basis of an annual payment of $1.50. 

It would further recommend that all such libraries as en- 
gage to take our series of publications as issued be entitled 
to secure the copies of back publications still in the hands of 
the Secretary, at an expense of $1 each, provided five vol- 
umes be purchased at one time. 

I might say by way of explanation that at the price of 
$1.50 we give the library a slight advantage over what one 
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might call the outside membership price of $2 a year. At 
the same time we place those publications where they will 
be of great value to us in the way of advertisement, and 
also of value to the persons of all t)rpes who are interested 
in the study of fishery matters and in the reading of the 
papers which are presented before the organization. 

It will be noticed, but it ought to be called definitely to 
your attention, that the offer to sell volumes at $1 each to 
a slight extent contradicts the ruling of the Society that the 
anniversary volume, which you remember was such a splen- 
did thing, be not sold for less than $2 ; but if libraries will 
agree to take 5 copies, it seemed worth while to bait the 
hook a little for them, by giving them that fine anniversary 
volume at the regular price. 

From the report of the Secretary we have, it appears, 
over 100 copies of 5 or 6 years of our later voliunes, and 
30 to 70 copies of a few others. They are now costing the 
Society storage, and they might be doing good missionary 
work. I happen to know from correspondence with libraries 
and from conversation with librarians, that as a rule the 
larger libraries of the country are ready to enter into sub- 
scription engagements with societies to take a series of pub- 
lications like yours, which of course is the great national 
society and the only society representing this interest in the 
country. 

The Executive Committee would further recommend that 
publications be not sent to members who are in arrears of 
dues, but that a communication be sent to such, indicating 
the willingness of the officers to supply the publication as 
soon as the arrearage is made good. I believe some mem- 
bers of the Society would be astonished to see to what extent 
we have sent our publications to those who have not reason- 
ably — I believe I may say — considered their obligations. 
Some persons who have paid $2 or $4 have received publi- 
cations costing the Society $10 or $12; and it is perhaps 
doubtful whether the Society ever gets the arrearage from 
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those whose interest in the subject or in the organization at 
least seems to have declined. 

The Executive Committee further recommends that a 
communication be sent by the new Executive Committee to 
all members in arrears, calling their attention to the fact 
that the Society is at present in need of the dues which they 
owe to the organization, and that it has come into its present 
condition by virtue of having printed and sent them valuable 
publications. 

Many of these members have permitted their dues to re- 
main unpaid through carelessness. In calling their attention 
in this fashion to the present needs of the Society, it may 
be hoped that some portion of the deficit which the Society 
has incurred may be made good in that way. 

President : I am sure the Society will be pleased with 
this report which represents such careful consideration. 

Mr. Thomson : I move the adoption of the report. 

Motion seconded. 

Dr. T. S. Palmer, Washington, D. C. : May I ask Pro- 
fessor Ward whether the Executive Committee is prepared 
to furnish complete sets of the back volumes of the 
Transactions? 

Professor Ward: Unfortunately not. The series is a 
very long one and the earlier volumes are entirely inacces- 
sible. I believe Mr. Fearing is the only one who has a com- 
plete set. 

Mr. Fearing: Unfortunately I have not a complete set. 
The only complete set is in the library of the United States 
Bureau of Fisheries. 

Dr. Palmer: I had an experience with two different 
technical publications of this character. In one case we had 
a series of some twenty-odd volumes which there was no 
general demand for aside from a few specialists. In the 
other case we had a series of twenty-five or twenty-six vol- 
umes for which there was a more general demand. Of the 
larger series we prepared a very comprehensive index at con- 
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siderable expense, somewhat to the consternation of our 
members who thought we were spending too much money 
on this index; but it immediately made available and made 
live capital of all the back dead stock, and with this index 
in the hands of libraries they immediately began to ask for 
a complete set. It was impossible to furnish complete sets, 
but we furnished sets lacking one or two volumes, of the 
other series, which was still more technical. 

The Executive Committee was hard pressed for funds and 
tried the expedient of securing more members and contribu- 
tions, but we found that the back volumes of the Society 
were after all very important capital. They went over the 
series with great care, fixed a separate price on every indi- 
vidual volume according to the stock on hand, made a figure 
for complete sets, or as near complete sets as they could fur- 
nish, then recommended a figure a little below the current 
figure for the common volume. 

If I understand the committee, they are prepared to fur- 
nish back volumes at $1 each if five or more are taken. But 
the volumes are unequal in value, and I believe much more 
would be gained by setting a definite price on the last 10 or 
IS volumes, and on certain volumes needed to complete sets; 
and after this index is in the hands of libraries, there will 
be a general call for certain volumes, or as complete sets as 
we can furnish; and if the index is issued promptly and is 
on the market on or before the time of this announcement, 
it will be possible to realize considerable income from the 
back volumes, if they are husbanded. If any of the mem- 
bers who have odd numbers will turn them over to the So- 
ciety, there will be a very substantial sale for them. 

The price of the publication I speak of is $3 ; we cut it to 
$1.50, and sold a number of sets at $75 each, because libra- 
ries wanted complete sets; and the index shows them that 
they must have the back numbers. 

Mr. Fearing: The index that I am having prepared 
ought to be ready for the printer on December 1st. I think 
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it wouM be a very good thing for the Society if reprints 
were made of the lacking volumes, omitting all extraneous 
matter bound in the earlier volumes, and simply reprinting 
the papers found in each index. 

Dr. Charles H. Townsend, New York City : Most of 
the early numbers are very thin pamphlets. I think the sug- 
gestion of reprinting is a very good one. They could prob- 
ably be printed in a single volume at small expense. 

Mr. Fearing : For 26 years I have been trying to com- 
plete my set, and I was prepared to pay up to $25 for a 
single copy of the first volume. I know of only two copies 
of that issue; one is in the New York Public Library, which 
was part of Mr. Fred Mather's set, and the other in the 
hands of the United States Bureau of Fisheries. Mr. Living- 
ston Stone's wife has written me that she thinks that some- 
where Mr. Stone has a complete set, but they have not so far 
been able to find it. My own set is complete aside from the 
first volume. 

Mr. Evans: I see by the Secretary's report that the 1910 
proceedings cost $1200 for 700 copies. Is it right to sell 
them for $1 ? 

Dr. Ward : I called attention to the fact that the rules of 
the Society provide that the 1910 issue is to be sold at $2, 
and that other copies are to be sold at $1. At the same time 
the committee felt, as it could offer no complete sets what- 
ever, nor anything like a complete set, that it was necessary 
to bait the hook which was dropped into the library pool 
with a pretty delicate morsel — in other words, an oj^r- 
tunity of getting a $2 book for $1. I have here a list of the 
copies available. There are only 19 of the 50 volumes 
which can be had at all ; one copy of 3 ; three of 5 ; five or six 
copies of 4 volumes; and then of six volumes there are 70 
to 125. Practically, in other words, there are only 8 vol- 
imies that could be supplied to any extent — from 1904 to 
the present day. The other volumes are in the hands of the 
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Society in such small numbers that they play practically no 
part in the problem. 

Dr. Palmer: I will offer the following amendment to 
the report : 



1. That in lieu of the suggestion of the committee that 5 volumes 
be sold at $1 apiece, the committee be authorized to fix the price of 
individual volumes according to their scarcity. 

2. That !he committee be authorized to ascertain and report to 
the Society the probable cost of reprinting the earlier scarce volumes. 

3. That the committee be authorized to obtain by purchase any 
of the latter numbers which may be needed or specially desirable. 

4. That the committee be authorized to report to the Society a 
method of financing the publication of the index at an early date, 
because indexes are very expensive publications, costing more than 
twice that of ordinary matter. 



In the case of the index I spoke of it was necessary for 
certain members to underwrite the project to the extent of 
a considerable sum, with the idea that later they would be 
repaid. This was done in order to insure early publication 
of the index. Indexing is usually one and one-half or 
double-priced matter; and it will cost something to get this 
index out. 

Amendment seconded and unanimously carried. 

Dr. Ward: I believe a motion is still pending on the re- 
port of the Executive Committee. We have just had an 
amendment to that motion. Was the reference to the Ex- 
ecutive Committee, as I understood, or was it possibly to 
the Publication Committee? 

Dr. Palmer: My amendment was to the report of the 
Executive Committee. 

President: It is moved that the committee's report as 
amended be adopted. 

Seconded and unanimously carried. 

The Auditing Committee then presented a report on the 
Treasurer's account as follows : 
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This account, with vouchers accompanying, has been carefully 
examined and the same found correct. 

Signed: Henry B. Ward, 

James Nevin, 
Ernest Schaeffle, 

Auditing Committee, 

The report of the Auditing Committee was adopted. 

Recess taken until 2 o'clock p.m. 

Meeting called to order by the President at 2.30 p.m. 

IRRIGATION DITCH SCREENS 

Mr. G. H. Thomson, Estes Park, Colo. : I would like to 
have a committee of three appointed to investigate the 
merits of two forms of screens to prevent the loss of fish in 
irrigation ditches. If the Society can recommend the most 
desirable form, we can bring it before our legislature next 
winter in an attempt to secure an appropriation to protect 
our streams. 

Mr. S. E. Land, Denver, Colo. : The screens are on ex- 
hibition out at Washington Park in readiness for inspection. 
I am in favor of a committee to examine them and report 
back to this body as to their use at the heads of our irriga- 
tion ditches. 

I would not like to recommend anything that will place 
any great burden on the Society with reference to deciding 
upon which is the best screen ; but if we see fit, let us resolve 
that we are in favor of some practical device that can elimi- 
nate or prevent the fish from going down the irrigating 
ditches and being destroyed. We can then take up the mat- 
ter before the legislature and say that it is worthy of their 
consideration: 

Now, if we can go before the legislature and say that a 
certain screen, according to the views of the American Fish- 
eries Society, is practical, we can with fair prospects of suc- 
cess ask the legislature to appropriate enough money to buy 
a few and give them a thorough trial as to their practical 
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value; also to see if the farmers will be willing to accept 
them. If it is a good thing we want it, but if it is not going 
to be accepted by the agricultural interests of this state or 
any other state like California, Idaho or Utah, then it will 
be a hard proposition, and we will not accomplish anything. 

Mr. Schaeffle : We are very greatly interested in Cali- 
fornia in the screening of ditches, but I believe it would be 
unwise for any society such as this to recommend one screen 
or any one device to the exclusion of any other device. I 
think it is a matter of bad policy and very unsafe. 

Mr. Franklin Spencer, Jr., Provo, Utah: I am inter- 
ested financially in both of these screens, but I do not come 
to this meeting with any intention of having either screen 
recommended above the other. The question is, do the 
states that have irrigation want their streams screened so 
as not to obstruct the flow of water to the farmer, and at the 
same time keep the fish in the channels where they belong? 
I think it should be the concensus of opinion of this com- 
mittee, if it is appointed, to recommend the use of a screen 
that will give the irrigator his water without obstructing 
the stream, and keep the fish in their proper channels. I 
believe either of the screens will do that. 

Mr. Thomson moved that a committee of three be ap- 
pointed to examine the screens on exhibition and report the 
style deemed best. Seconded by Mr. Spencer. 

The vote was taken and apparently carried. 

Mr. EvAns : I call for a division. 

Mr. Schaeffle: Is not the Society on record as being 
in favor of the installation of screens everywhere, where 
practical screens can be installed ? 

President: The Society is in favor of it, but when a 
motion is made and seconded the chair must put it. 

Division was taken and the President declared the motion 
to be lost. 

President : We have with us a gentleman we would like 
very much to hear from — ^Judge Beaman, of Denver, a man 



Forty-second Annual Meeting 35 

most of you know, if not personally, at least by reputation. 
He is one of the greatest fishermen in the west, a man who 
has fished longer than any one that I know of. 

Judge Beaman then addressed the Society, pointing out 
particularly the fact that the automobile has become a very 
important factor in the depletion of fish and game. 

The automobile is the friend of the hunter and the 
fisherman, but the worst enemy that ever came into the 
country of the game and the fish, and I have had con- 
siderable experience and observation as to that this year. 
I returned a few days ago from a 400-mile automobile 
trip. I fished in the Big Laramie, the North Platte and 
several of their tributaries in Colorado and Wyoming. It 
was a trip I never would have made without an automobile ; 
I could not have made it by team, as it would have taken 
a month. I found on these big streams, wherever we 
stopped to fish, two or three automobiles with fishermen 
and hunters near us. With an auto a man can leave Denver 
in the morning and go 20 or 30 miles into the country, and 
have two or three hours' fishing and return the same day. 
If he goes up to one of our summer resorts, instead of 
having to fish within a mile or two of where he stops, he will 
with his automobile run up 20 miles in the morning to a 
tributary and come back at night. A man who made an 
automobile trip last week told me he had killed 60 sage 
chickens without leaving his automobile. That is, he shot 
from the road ; he did not hunt at all ; he had no dog. 

While we were in Wyoming we met some Cheyenne men 
in an auto. They had strung across the front of their 
machine a big lot of fish. We passed on a couple of miles 
and found a sack of sage chickens which they had lost. 
We had them for supper. 

I tell you that the auto is going to deplete our game and 
fish faster than anything we have ever had. I believe it 
is going to cause a depletion of fifty per cent or more in 
the next two years. But I do not know how you are going 
to avoid it. 
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Mr. Lydell informed the Society that Mr. Wm. P. Mor- 
ton, of Providence, R. I., one of the oldest members, was 
ill at his hotel and unable to attend the meetings. Flowers 
were sent to Mr. Morton as a token of regard and of s)rm- 
pathy for his illness. 

A paper on "Fishways,'' by Mr. W. O. Buck, of Neosho, 
Mo., was then read by the Acting Secretary and discussed. 

At the request of Col. James A. Shinn, the President 
appointed a committee to arrange the toasts and programme 
for the banquet otcrt'ring the following evening. Dr. 
Ward, Dr. Palmer and Mr. Fearing were named on the 
committee. 

A paper on "The Work of the Oregon Commission" was 
read by Mr. C. K. Cranston, of Pendleton, Ore. Discus- 
sion followed. 

Recess taken until 8 o'clock p.m. same day. 

Meeting called to order by the President at 8.15 p.m. 

Dr. Field presented an address on the subject of "Water 
Pollution," which was discussed. 

Adjournment then taken until 9.30 a.m. next day. 

Thursday, September 5, ipT2, ip a.m. 

Meeting called to order at same place by the President. 

President: I would like to hear from any standing 

committee before we go to any other part of our business. 

ELECTION OF OFFICERS 

Mr. Seymour Bower : The Committee on Nominations 
is ready to report at any time. 

President : We will hear the report of the Committee on 
Nominations. 

Mr. Bower : I will say in behalf of the committee that 
to a great extent we followed usage and precedent, so far 
as re-elections and promotions are concerned. We also, of 
course, took into consideration the geographical situation, 
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as nearly as we could, and last, but not least, the usefulness 
to this Society and fish culture generally, past, present and 
prospective, of the gentlemen named. After considering 
these qualifications and taking into consideration the other 
points mentioned, we recommend the following names: 

President: Dr. Charles H. Townsend, New York. 

Vice-President: Dr. Henry B. Ward, Illinois. 

Recording Secretary: Mr. Ward T. Bower, Washing- 
ton, D. C 

Assistant Recording Secretary: Miss Ethel M. Smith, 
Washington, D. C. 

Corresponding Secretary: Dr. H. M. Smith, Washing- 
ton, D. C. 

Treasurer: Mr. C. W. Willard, Rhode Island. 

Vice-Presidents of Divisions: 

Division of Fish Culture : Mr. James Nevin, Wisconsin. 

Aquatic Biology: Prof. L. L. Dyche, Kansas. 

Commercial Fishing: Mr. W. J. Hunsaker, Michigan. 

Angling: Mr. H. Wheeler Perce, Illinois. 

Protection and Legislation: Dr. T. S. Palmer, Wash- 
ington, D. C. 

Executive Committee: Mr. D. B. Fearing, Chairman, 
Rhode Island; Mr. N. R. BuUer, Pennsylvania; Mr. Ernest 
SchaefHe, California; Mr. J. Q. Ward, Kentucky; Mr. 
Dwight Lydell, Michigan; Mr. G. W. Miles, Indiana; Mr. 
George H. Graham, Massachusetts. 

All of which is respectfully submitted by the Committee 
on Nominations. 

Mr. Willard called attention to the fact that Dr. Smith 
and Miss Smith would be unable to serve. 

The report of the committee was adopted unanimously, 
with the omission of the names of Dr. Smith and Miss 
Smith. 

Subsequently, Dr. George W. Field, of Massachusetts, 
was unanimously elected Corresponding Secretary. 

President : We would like to hear from Dr. Townsend, 
our new President 



38 American Fisheries Society 

REMARKS OF PRESIDENT-ELECT 

Dr. Townsend: Fellow members, I had the misfortune 
yesterday to lose part of my voice; I wish I had it all, so 
that I could express my appreciation of the privilege of 
being made President of this Society. It is a Society with 
an ancient and honorable record. I have only been a mem- 
ber of it for a dozen years; there are men still living whb 
have been members three times as long. The Society has 
done a good work, and the history of the Society will be 
practically a history of fish culture in this county, and to 
a large extent the development of fishery industries in this 
country. 

The Society has published very creditable proceedings 
for many years. I should only place these documents sec- 
ond to the voluminous reports and bulletins of the United 
States Bureau of Fisheries. But even in the publications 
of the Government I claim credit for this Society, because 
many of the most important contributions to Government 
publications have been made by members of this Society, 
while they were in Government service, and some of them 
have been in Government service for many years. 

I was very glad to hear the Publication Committee dis- 
cussing the matter of doing even more with our publica- 
tions. I was greatly pleased last year when I learned that 
Mr. Fearing was having a full index of our publications 
made. This will be of great value. 

Now, as the head of a very large museum devoted to 
aquatic life which has a laboratory, I have a great deal to 
do in pointing out to people who are looking for informa- 
tion, the sources of information on fish culture, fisheries, 
and ichthyology. I use the publications of the Government 
a great deal; I use to some extent the publications of the 
states, though not generally voluminous, and I use the publi- 
cations of the American Fisheries Society a great deal. 

I hope that we will succeed in getting our publications 
in the public libraries, where people can have access to them 
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just as they can to the publications of the Government. Of 
course, the Government publications are issued in large 
editions, and are distributed first of all to libraries. The 
publications of the Government constitute a great encyclo- 
pedia of American fishery matters and are absolutely indis- 
pensable; and next to that come our own publications. 

We really ought to republish our earlier volumes, so that 
we may have complete sets in our principal libraries. When 
the new aquarium in New York is dedicated, two or three 
years from now, I hope we can help to celebrate the occa- 
sion with a great meeting of the American Fisheries Soci- 
ety. Perhaps at that time I can offer you a home for a 
library of this Society. I do not really know how much 
of a library we have, but no doubt the Secretaries of the 
Society have publications that belong to this Society and 
that are of value and should be gathered together some- 
where. 

In conclusion, I will venture to speak for those who have 
been elected to the offices of the Society along with my- 
self, and state that it will be our greatest pleasure to do 
the best we can for the coming meeting of this Society. 
(Great applause.) 



PLACE OF NEXT MEETING 

President: Is the Committee on Time and Place of 
Meeting ready to report? 

Dr. Field: Your committee has considered the matter 
of time and place of meeting very carefully. The Society 
had been canvassed, and we feel that there is a very strong 
sentiment in favor of Boston for the next place of meeting. 
The reasons which have led to this conclusion are somewhat 
as follows : There has just been opened this year an aqua- 
rium in Boston in which I am sure all the members will be 
interested ; next year will be built, probably, the largest fish 
market in North America, and possibly in the world in which 
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it is hoped to introduce the most modem methods of hand- 
ling fish. This also will be of very special interest. 

In addition to that, as you know, at Boston there is now 
being developed a new method in America of catching fish — 
the beam-trawl method. The members will have a chance 
to inspect perhaps together on a trip on one of the trawlers, 
this method of catching fish. 

We are doing an increased amount of work in the propa- 
gation of trout and bass and other fish in Massachusetts. 
All this, I say, is in addition to the fact that the state offi- 
cials, the Governor of the commonwealth, the Mayor of 
Boston, and others will be actively interested in everything 
which this Society may do. 

We received a most cordial invitation from the State of 
Indiana, through the Board of Trade of Indianapolis, which 
we considered very carefully. In the selection of Boston 
we have, in accordance with custom, considered the future 
distribution of meetings, to meet the needs, so far as pos- 
sible of all the members. So far as we have worked the 
problem out we are simply making suggestions. While we 
are making a definite recommendation for Boston, we are 
suggesting that the next meeting be held in the Mississippi 
Valley, and the following year at San Francisco, in connec- 
tion with the 1915 exposition; all of which we incorporate 
in the report. 

Motion made and seconded that the report be adopted. 

After considerable discussion as to the advisability of 
committing the Society with regard to meetings so far in 
the future, Mr. Bower moved as an amendment that the 
report be adopted with the exception of the reference to the 
1914 meeting being held in the Mississippi Valley. 

Motion seconded and unanimously carried adopting the 
report as amended. 

Mr. SchaefHe presented invitations from officers of the 
Panama- Pacific Exposition for the Society to hold its 1915 
meeting, in San Francisco. 
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A formal invitation was received to hold the 1913 meeting 
at Indianapolis. 

TIME OF NEXT MEETING 

Mr. Graham then inquired if the time was to be set for 
the next meeting. After some discussion it was decided to 
leave the matter to the incoming Executive Committee. 

The President then read a telegram from Mr. George M. 
Bowers, United States Commissioner of Fisheries, Wash- 
ington, D. C, conveying his best wishes for the success of 
the meeting of the American Fisheries Society and express- 
ing his deep regrets at not being present. 

Dr. Townsend then delivered an address on "Legislation 
Regarding the Seal Fisheries of the Pribilof Islands," which 
was discussed. 

A paper on "The Catfish as a Host for Fresh-water Mus- 
sels," by Mr. A. D. Howard, Biological Station, Fairport, 
Iowa, was read by Dr. R. E. Coker, and discussed. 

Dr. R. E. Coker, Director Biological Station, Fairport, 
Iowa, then gave a Demonstration of Free Pearls and Their 
Forced Production. 

Mr. W. O. Hart, of New Orleans, then gave an address 
on "The Fish and Oyster Industry of Louisiana," which was 
discussed. 

Mr. H. D. Dean, of Montana, then gave an address on 
the Grayling, which was discussed. 

Recess then taken until 2.30 p.m., same day. 

Meeting called to order by the President at 2.30 p.m. 

A paper was then presented by Dr. Henry B. Ward, of 
Illinois, on the subject, "The Preservation of Our Fish 
Fauna." Discussion followed. 

The following papers were read by title : 

"Publicity," by Mr. B. G. Merrill, Hinsdale, 111. 

"Federal Control over Fish in Boundary Waters," by Mr. 
Henry Hinrichs, Erie, Pa. 
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**Cestode Cysts in the Flesh of Marine Fish and Their 
Bearing on Food Values," by Dr. Edwin Linton, Washing- 
ton, Pa. 

''Failures of Fertilization," Anonymous. 

"A List of the Fishes Found in the Salt and Fresh Water 
of the State of Louisiana," by Frank M. Miller, New Or- 
leans, La. 

President : We will now hear from the chairman of the 
Committee on Resolutions, Dr. Ward. 

REPORT OF THE COMMITTEE ON RESOLUTIONS 

Dr. Ward : The committee has considered the resolution 
as to the length and weight of whitefish drafted by Mr. Wil- 
son and read yesterday by Dr. Palmer at the conclusion of 
Mr. Wilson's paper. In view of the fact that different au- 
thorities, state and national, have different opinions in re- 
gard to this problem, it did not seem wise to propose that 
this Society at the present moment should put itself on record 
as favoring positively and exclusively any one method. Con- 
sequently no action was taken on the resolution. 

The following resolutions have been approved by the 
committee : 

Resolved, That the thanks of the American Fisheries Society arc 
due in especial measure to Mr. S. F. Duyyen, President, and to the 
management of the Albany Hotel for the numerous courtesies shown, 
and particularly for the magnificent game banquet on the closing day 
of the session. 

Resolved, That the Society owes to its retiring President, Mr. S. 
F. Fullerton, to its energetic and most efficient Secretary, Mr. Ward T. 
Bower, and to its devoted Treasurer, Mr. C. W. Willard, a debt of 
gratitude for unstinted service in its behalf. 

Resolved, That the American Fisheries Society expresses its thanks 
to the Denver Convention League, the Mayor of Denver, and to the 
Hon. James A. Shinn, State Game and Fish Commissioner, for the 
splendid hospitalities extended to its members at this meeting. 

Resolved, That a vote of thanks be tendered to the Hon. W. L. May 
and his associates on the local committee for their careful preparations 
which contributed so markedly to make this meeting a success. 
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Resolved, That the Society express its thanks to Mrs. Mary Pell and 
Dr. George W. Pell for the unique banquet tendered to visiting mem- 
bers on Wednesday evening. 

Resolved, That the American Fisheries Society extends its warm 
thanks to Judge Beaman for his constant and successful efforts for 
the comfort and enjoyment of members. 

Resolved, That the Society learns with regret that Dr. Hugh M. 
Smith finds it impossible to continue to serve as its Corresponding 
Secretary, and hereby tenders to him its sincere thanks for the time 
and attention he has devoted to the duties of this office, resulting in 
many valuable reports and contributions which are a part of the per- 
manent records of this Society. 

Whereas, the Congress of the United States has passed an act to 
give effect to the convention between the United States and Great 
Britain, Russia and Japan, having for its primary object the suppres- 
sion of pelagic sealing, and 

Whereas, this measure was amended so as to establish a five-year 
dosed season on male seals on the Pribilof Islands, contrary to the 
advice of the United States Bureau of Fisheries and its advisory board, 
including the best informed scientists of the country, all personally 
familiar with the islands and the fur-seal problem, and contrary to 
the expressed opinion of others personally familiar with the conditions 
of seal life on the Pribilof Islands, now therefore be it 

Resolved, That the American Fisheries Society places on record its 
deep regret, that Congress should have acted contrary to the advice 
of the recognized authority of this country in such matters, and be 
it further 

Resolved, That this Society recommends the early repeal of this 
provision, which is contrary to all biological experience and which 
can lead only to dissatisfaction and the ultimate exploitation of the 
seal fishery by private interests, and with detriment to the herd, conse- 
quent financial loss to the Government, and loss of prestige to the 
nation. 

Whereas, The fisheries of certain states are being unnecessarily 
depleted by unwise local regulations, and 

Whereas, The shad and alewive fishery among others are of special 
importance (apart from their direct food value to man) by attracting 
to our coastal waters the more valuable predatory fish, and 

Whereas, The alewive fisheries are frequently notoriously mis- 
managed by town and county officials, be it 

Resolved, That this Society urges upon every citizen and every state 
the increasing importance of adequate development of these fisheries 
under competent national and state direction and authority. 

Whereas, There has been brought to the notice of the American 
Fisheries Society, the deplorable depletion of streams by reason of the 
unprotected head-gates of irrigating ditches. 
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Resolved, That we, The American Fisheries Society in convention 
assembled, do most earnestly recommend to the Fish Commissioners 
of the states where streams are drained of fish by such ditches, the 
urgent need of the enactment of laws for the protection of fish from 
said ditches; and be it further 

Resolved, That we urge upon the Department of Commerce and 
Labor the protection of all head-gates to Grovernment irrigation canals, 
now a great cause of draining our streams of fish. 

Whereas, The rapid decrease in the fish supply of our waters 
threatens the ultimate extinction of many types of fish life which are 
of interest to the student and of importance in preserving the bio- 
logical relations between aquatic organisms, and in giving future 
generations an idea of the wild life of American waters, and 

Whereas, The utilization of stream waters for domestic and com- 
mercial purposes is growing so rapidly with the advancing population 
of the country and with the increasing development of natural resources 
as to indicate clearly the complete transformation of all water systems 
in the early future, unless definite measures be taken to provide for this 
contingency, therefore be it 

Resolved, That the American Fisheries Society urges upon the 
proper authorities in the nation and in the various states the necessity 
of taking immediate action to set aside fish refuges or aquatic pre- 
serves in which the contamination of the water and any modification 
of natural conditions for aquatic existence shall be forever forbidden, 
and 

Resolved, That these reservations be so located and distributed 
throughout the country as to provide for the preservation for future 
generations of representative tracts of water systems which naturally 
serve as breeding places and as living grounds for the various types 
of fish and other aquatic forms, and finally, be it further 

Resolved, That the Chairman of the Executive Committee be in- 
structed to send to the President of the United States, to the Governor 
of each state, and to the State Game and Fish Commissioner thereof, 
a copy of this resolution, with a letter calling attention to the im- 
portance of the matter and urging that careful and early consideration 
be given the problem and that definite action be taken to set aside and 
protect such fish reserves. 

Motion made, seconded and unanimously carried adopting 
the report of the committee and adopting separately all 
resolutions recommended by the committee. 

President : I want to thank the members of the Ameri- 
can Fisheries Society for the courtesies extended to me as 
their presiding officer; I know that I have fallen far short 
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of what I ought to have accomplished; but you bore with 
ine and I appreciate it. I now declare this convention ad- 
journed sine die. 



COMPLIMENTARY DINNER 

On Wednesday, September 4th, 9.30 p.m., Mr. George W. 
Pell, Jr., gave a dinner to the members of the American 
Fisheries Society at Pell's Fish and Oyster House, 520 Six- 
teenth St., Denver, Colo. Descriptions of various fish were 
given, and addresses made, all winding up with a dinner 
which lasted until midnight. 

BANQUET 

On the last day of the meeting, a banquet was given at the 
Albany Hotel. It was a great banquet. It was a feast with- 
out price, for the game wardens and the fishery society men 
alone, of all in the United States, could give such a dinner. 
And Colorado, with Col. James H. Shinn, State Game and 
Fish Commissioner, as host, could alone, of all states in the 
Union, furnish the viands that were served. 

Colonel William Jennings Bryan was called upon to make 
a speech. He avoided politics. He spoke for the further 
conservation of the fish and game of the country, and said 
he would help as he could to that end. Later Mr. Bryan 
became a member of the organization whose guest he was. 

"I have attended many banquets," said Mr. Bryan, "but 
here I feel like a fish out of water, I am out of my element.'' 

"I have a speech for every ordinary occasion. I have 
the political speech, I am always ready with the graduation 
day speech. I know what to say to a Labor Day crowd, and 
I am at home at a farmers' picnic, at a Y. M. C. A. gather- 
ing, a women's seminary, but here I am stumped." 

Mr. Bryan said he never had been a hunter. He said after 
he had finished a political campaign he was always looking 
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for something that ran and hence big game did not appeal 
to him. 

In conclusion the Democratic leader said he would work 
as best he could to preserve the game and bird life for future 
generations. 

Judge D. C. Beaman was toastmaster at the unique feast. 
In introducing Colonel Bryan, he said there was an "open 
season" on presidents with the exception of the Bull Moose. 

The service and cooking of the wild game by the Albany 
Hotel management was all that could be desired. Old 
hunters, who had been called back to other days by the food 
prepared for them, said that it tasted even better than before 
the campfires of the long ago. 

The game and fish was provided by Colonel Shinn from 
animals that were set aside for natural history specimens, 
and hence no law was really broken in the giving of the 
dinner. "It was a great spread," said all who attended, "and 
we may never get another such chance." 

Colonel Shinn welcomed the banqueters. Mr. Samuel F. 
Fullerton, President of the American Fisheries Society ; Dis- 
trict Forester Smith Riley, Mrs. Mary C. C. Bradford, Dr. 
T. S. Palmer, of the United States Biological Survey ; Dr. 
Henry B. Ward, of the University of Illinois, and Mr. 
Daniel B. Fearing, of the Rhode Island Fish Commission, 
were the other speakers. Mr. George W. Pell assisted in 
the preparation of the dinner. 
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PAPERS AND DISCUSSIONS 



A DEFENSE OF THE HUMBLE DOGFISH 

By George W. Miles 

When the white man first came into the West, bringing 
with him the pride of his modern civilization, he found the 
lakes and streams swarming with splendid game fishes. Bass 
there were in such great numbers that, though they were of 
size and strength to make them respectable, the taking of 
them was hardly considered proper sport, its accomplishment 
was so easy. There were pike and pickerel of weights up 
to twenty pounds and more, and sometimes muskellunge 
still larger, to test his tackle and his skill, and these did he 
prefer to pursue, their capture being more in keeping with 
his estimate of his own dignity and prowess. All these were 
admitted to his table and proudly offered to his guests, not 
because of the superior excellence of their flavor (which was 
excellent indeed) but because of the vanity of the master 
of the household, whose sportsmanship was thus best 
exploited. 

Blueg^lls, crappies, bullheads, perch and other humbler 
fishes were there also in these lakes and streams in countless 
numbers, created to be caught by the women and children 
(and probably intended to be eaten that their joy in the 
catching of them might not be marred), and these, too, were 
admitted to the table on ordinary occasions, always to the 
humbling of the pride of the master of the household, how- 
ever, who never failed to apologize for the presence of them 
if a guest was at the board. 

Now, as the early Hoosiers would have said, "betwixt 
and between'* these was another fish in which the waters also 
abounded, and in which they abound even to this day, which, 
although its size would have entitled it to respect, was so 
utterly stupid that no man of the time with a drop of sports- 
man's blood in his veins could feel any pride in pursuing it, 
while, on account of its great strength, it was much in dis- 
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favor with the children, whose precious hooks and lines it 
innocently broke or made off with. And the fates had been 
unfair enough to give to it the name of dogfish, for no 
reason that any person could ever explain. And for the 
reasons I have given the dogfish was despised, and its flesh 
remained untasted. 

For the reasons I have given, and still another reason. 
The Indians ate them! The Indians ate dogs, too — ^and 
there was the name ! Ugh ! 

In truth, the Indians probably ate them for the very best 
reason in the world — ^that they are good to eat. But they 
made use of them almost to the exclusion of the other va- 
rieties I have mentioned, possibly not because they preferred 
them, but because they could secure them more easily than 
they could the others ; for, you know, an Indian never fails 
to follow the lines of least resistance. I have told you of 
the dogfish's stupidity. He will bite at any sort of a bait, 
be it alive or dead, large or small, and get himself fastened 
on any kind of device; or he will lie still in shallow water 
until you slip a noose around his neck and pull him out. 
And so the Indians could get him easily, while it was diffi- 
cult for them, being without fish hooks or spears or nets, 
as they were, to secure any other fish. 

Did you ever see an Indian cook anything? If you did 
I warrant you had no stomach for food of that same kind 
for many a day thereafter while the memory of their culi- 
nary process remained acute. I cannot tell you how they 
cooked dogfish, and I would not if I could, for I want that 
it shall be forever forgotten, as I shall show you before I 
am through. But I have been told how they cook a dog — 
and so have you, I doubt not. 

And so the poor dogfish, for no fault of his own, was 
placed under the ban as an outcast, despised by all members 
of society, and no person who had any care for his good 
name or reputation dared taste the flesh of one. There were 
a few. just one now and then, who defied the good opinion 
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of their neighbors and ate of them, and every one of these 
always thereafter stoutly defended them as being of fine 
flavor, but his opinion was ignored as unworthy of atten- 
tion. Children were taught at their mothers' knees that if 
they would keep their good names and hold honored places 
in society they must not eat dogfish ! All men and women 
in Indiana and her neighboring states have grown up with 
this prejudice imbedded deep within them, so that if you 
ask any one of them if dogfish is good to eat he will rather 
question your sanity than answer you with a simple "No." 
And to ask a man if he ever tasted of the flesh of one is to 
insult him. Would he so far forget his place in life as to 
do such a disreputable thing! (But let me tell you in confi- 
dence — I know a lot of proud gentlemen who would be 
deeply wounded if you asked them such a question, who 
have feasted on dogfish and praised it most highly ; but they 
did not know what kind of fish it was when they ate it. 
And I am not going to tell you who they are.) 

Mr. William T. Hornaday, the director of the New York 
Zoological Park, has written a book on natural history, and 
he gives much interesting information about the dogfish. 
He says of it: "To naturalists, the Dogfish is a creature of 
much interest. Like the prong-horned antelope, it is so 
unique and peculiar that it has been necessary to create for 
it a grand division of classification which it occupies all 
alone. The antelope is only a Family, but this fish is a 
whole Order. Its other English names are Mudfish, Bow- 
fin, Grindle and Lawyer; and since Linnaeus christened it 
Amia calva in 1766, eleven other naturalists have given it 
eleven other names in Latin. 

"The dogfish has an air-bladder that is divided into cells, 
and is a half-developed lung. At intervals it ascends to the 
surface of the water, gulps down a mouthful of air, just as 
a turtle does, and descends again. If hindered from rising 
when the time comes to take in a suiq)ly of fresh air, the 
fish struggles violently, like a mammal about to be drowned ; 
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but it can expel air while below the surface. This char- 
acter indicates that lungs were first developed in fishes, 
from modifications of their air-bladders." For all of which 
we thank Mr. Hornaday. But why should he leave off 
talking as a scientist, about things he knew very well, no 
doubt, to tell us, in an unscientific way, what he knew 
nothing at all about that : "save to the negroes of the South 
its flesh is quite unpalatable, and valueless as food" ? Here 
is a case of false training in youth. For I will wager that 
Mr. Hornaday never tasted the flesh of a dogfish, unless he 
thought it was that of a catfish or pickerel. And if he ever 
did that, I will wager again that he declared the flavor of it 
to be splendid, just as many other good people have done 
when they were similarly deceived. Anyhow, we do not 
need a scientist to tell us whether the flesh of a fish has a 
good flavor, or whether it has not. 

I never yet have known anybody, either a negro of the 
South, or a white man of the North, who has eaten of the 
flesh of a dogfish which has been properly dressed and 
cooked, but admitted the flavor of it to be as fine as that of 
a bass or of a pike, which latter it much resembles ; though 
I have known of a great many epicurean people doing this 
who would not have eaten of it at all if they had known it 
was a dogfish. The only ones I have found who told me 
that dogfish are not good to eat have been those who never 
tasted of them. 

Now, all the lakes and the streams of the Middle West 
abound in this beautiful fish, and if people made common 
use of them, as they ought to do, and as they do of bass, 
pike, catfish, sunfish, and perch, the flesh of none of which 
has any better flavor than has the flesh of the dogfish, the 
value of our waters as food producers would be greatly 
augmented. 

Wherefore, let me beg of every person who has never 
eaten of dogfish (or who does not know it if he has), and 
who has always believed them to be unfit for food because 
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about everybody else seemed to think they were, that he 
Jay aside his prejudice long enough to give the matter at 
least one honest test. 

Before you do this, however, I beg of you that you let 
me advise you carefully as to how the fish should be dressed 
and made ready for cooking, for I would have the test a 
fair one, otherwise the fish may be condemned on account 
of its not having been properly prepared and for no fault 
of its own. Not that any particular method is necessary for 
the preparation of this particular fish, but a dogfish is large 
and his body is round and thick, and if the dressing be not 
properly done, the pieces of its flesh will not be cooked 
through, and rare fish of any kind is an abomination. 

Many people have told me that they liked small bass but 
not large ones, which they asserted tasted "mossy." I know 
that the large bass was improperly dressed, otherwise, with 
similar cooking, its flavor would have been exactly the same 
as that of the smaller one. Others have said that they dis- 
liked pickerel or pike. There is no finer fish in any of our 
waters than these. They are just about as good as dogfish. 
But the bodies of them are also round and thick, and they 
can not be properly cooked if the skins be left on them and 
the "backbones" be left inside them. And the same thing 
is true of all large fish, including carp, which, when properly 
prepared, are very, very much better fish than you have 
ever given them credit for being. 

But to return to our dogfish : First take the skin off him. 
It is thick and tough and his flesh can not be well cooked 
through it. You can do it more easily than you can take 
off his scales, in the following manner : 

With a sharp pocket knife rip his hide down the belly 
and back, from the head to the tail. Now tack his tail fast 
to a board, cut the skin around the tail and start it with your 
knife until you can grasp it with a pair of pincers ; then pull 
steadily, following along and parting the skin from the 
flesh lightly with the knife, as though you were skinning a 
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muskrat, or other fur-bearing animal. Draw the nails, turn 
the fish over, and repeat the process on the other side. Now 
cut off the head and tail and remove the entrails. The body 
of the fish, solid and firm and of a reddish color, much like 
that of a bullhead catfish, will appear aM>etizing to you. 
Next lay it down on the board, belly uppermost, and with 
your knife separate the ribs from the "backbone," cut the 
flesh free from this bone and take it entirely out. You will 
now have all the valuable flesh of the fish in two slabs which, 
when washed and cut into pieces of the proper size, will be 
ready for the frying pan. 

In this frying pan have fat enough that these pieces will 
almost float, and fry them much as you would doughnuts. 
Have it good and hot when the pieces, first coated with 
flour or cornmeal, are dropped into it, and keep it thus imtil 
they are fried nearly as brown as doughnuts. Then with a 
fork lift them up, allowing the hot fat to drain from them, 
and serve. 

I have advised the skinning of a dogfish from the tail 
toward the head, because the skin of it, which adheres 
rather tenaciously to the flesh, is more easily removed that 
way than if pulled from the head downward. The same is 
true of a pike or a pickerel, on which the skin also sticks 
hard to the flesh. Neither of these fish should ever be 
cooked with the skin on it. Bass, crappies, bluegills, sun- 
fish, and perch may be skinned easily, and the flavor of 
every one of them will be vastly improved if it be skinned 
before it is cooked. But whether it be skinned or not, any 
fish weighing more than a pound should have the backbone 
removed from it before being fried. 

Now I beg of you that you put away the old prejudice 
that you have carried with you all your years without rea- 
son. Give the dogfish a fair and honest trial. If your ver- 
dict be that his flesh is not good, I will abide by it; on the 
other hand, should you agree with me that it should be 
eaten, much value will be added to our lakes and streams, 
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for he is easily propagated, and, notwithstanding the wan- 
tonness with which he has been sought out for destruction, 
his numbers are legion in all the waters of the West. 

DISCUSSION 

Prop. L. L. Dyche, Pratt, Kan. : Is that the same species of dogfish 
that is found in Lake Michigan? 

Mr. Miles: Yes. 

Professor Dyche: In 1895 I caught dogfish at Charlevoix, Mich., 
cooked and ate them, and found them much like catfish. I have also 
eaten dogfish cooked by Indians. 

Mr. W. H. Hughes, St. Louis: You think they do not interfere 
with the stream or the growth of the game fish? 

Mr. Miles: No, they arte a benefit to them. The dogfish is quite 
prolific 

Mr, DwiGHT Lydell, Comstock Park, Mich.: I had not expected 
to tell of my experiences in eating dogfish. I was not going to say 
anything about it until Professor Ward came in, and I knew I had a 
witness to verify my statements. 

We ate them at Charlevoix. While we were studying the habits 
of the whitefish we experimented eating everything that the lake 
would produce, even to lawyers and mud-puppies. When people begin 
to eat dogfish, I am ready to eat most anything. 

President : I am sure that the Society knows dogfish are not harm- 
ful, after they have looked at the two splendid specimens of physical 
manhood who admit experimenting with them. 

Mr. W. E. Musgrove, Leadville, Colo.: What do dogfish eat? Do 
they eat the same food that the game fish subsist on? 

Mr. Miles: Altogether. 

Mr. Musgrove: Then we don't want them. 

Mr. Miles : Nature keeps up a nice balance in these matters. We 
have garfish, big pickerel, pike and dogfish all dwelling together in 
harmony. 

Mr. Musgrove: But one lives at the expense of the other. 

Mr. Miles: But remember that the young dogfish are excellent 
food for bass and other game fish. I am commissioned by the Com- 
mercial Club, of Indianapolis, to induce this Society to meet at Indian- 
apolis next year, and if you do we shall offer you a dogfish dinner 
at one of the hotels, and ask you to pass judgment on it without 
prejudice. 

Mr. D. C. Beaman, Denver : I move that the discussion of the dog- 
fish matter be laid on the table until next meeting. 

Mr. Seymour Bower, Detroit, Mich. : I have never eaten the dogfish, 
but I think Mr. Miles is correct when he says they are wholesome food. 
A number of years ago I was employed at the Put-in Bay hatchery 
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of the Bureau of Fisheries. Mr. Stranahan, the superintendent, 
claimed that every species of animal, land or water, is suitable for 
food. Some, of course, are not as toothsome as others, but all are 
wholesome, more or less palatable, and nutritious to some degree. 
When fishing through the ice we caught a good many mud puppies, 
commonly known as "water-lizards." They are quite numerous in the 
shoal waters of Lake Erie, and certainly very repulsive in appearance. 
At first I did not dare take them off the hook with my hands, but I 
soon got over that. One day Mr. Stranahan said: '1 am going to eat 
one of these mud puppies." He wanted me to join him. My preju- 
dices would not allow me to do so, but he dressed one, put it on a 
shovel, took it to the furnace in the engine room, cooked it over the 
coals, brought it into the office, salted and peppered it, ate it with a 
great deal of evident relish, and said it was just as good as whitefish. 
I can testify that it looked as good, smelled as good, and that the flesh 
was white, firm and flaky and apparently all right. He prophesied that 
some day it would be considered a great delicacy and sought for the 
same as turtles and frogs, which were once tabooed, just as the Meno- 
branchus is today — ^the mud puppy. 

There is no good reason why the dogfish should not be eaten; 
but I believe that, in view of the rapidly increasing price of fish and 
the fact that a great many fish within the memory of nearly all of us 
which were not marketable at all, are now bringing a good price, the 
day is not far distant when the dogfish will find ready market at a 
fair price. 

Mr. C. K. Cranston, Pendleton, Ore.: I never saw a dogfish, and 
do not know what they look like ; but I want to ask Mr. Miles if it is 
not possible that the food upon which the dogfish may have subsisted 
may not have had something to do with its flavor. As a reason for 
asking this question I want to say — and I think you will all agree with 
me — that the rainbow trout is a very fine fish, but it may surprise you 
to hear me say that I have tasted rainbow trout that were not fit to 
eat; and that I attributed it to the fact that the ones that were not 
eatable were those that had subsisted on the wrong sort of food. It 
may be possible that the dogfish which were first pronounced of bad 
quality had fed on bad food. I have eaten rainbow trout of all degrees 
of excellence from, I suppose, the best fish that the Lord ever made, 
down to those that, when taken in the mouth, were so unpalatable that 
you would have to spit them out. 

Mr. Miles: I have known them to be thrown back, when fish 
were plentiful; but the dogfish is as beautiful as the bass or the troiit; 
there is nothing unsightly about him, and he lives on the same food as 
the bass. 

Prop. H. B. Ward, Urbana, 111. : As this seems to be an experience 
meeting, I might say a word with reference to the subject matter of 
the discussion. Give an animal a bad name and hang it. Really the 
name dogfish is not properly applied to the fish in question. As those 
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who are familiar with salt water fish know, the dog fish proper is a 
type of small shark; and this inland water fish ought to be called the 
bow-fin, or some other suitable name, because it has absolutely no 
relationship or likeness what ever to the marine dogfish. 

There is no reason why a bow-fin should not be perfectly good to 
eat, and there has been sufficient testimony on that point, I believe; 
yet I confirm all that has been said in regard to it. 

I want to add one word also with reference to the mud puppy, 
so-called, which is another instance of an animal being condemned on 
account of its name, or possibly on account of its looks. It is a first 
cousin to the frog, and there are some of us who occasionally pay a 
good price to get fried frog legs ; yet the meat of the so-called mud 
puppy or the Menobranchus, is the same as the meat of the frog; it is 
really a more solid meat; and if there are any here who enjoy frogs' 
legs they can get a larger quantity of the same meat at a much cheaper 
price by buying the animal which has been condemned under the evil 
name of "mud puppy." 

Both the fresh water dogfish, or bow-fin, and the mud puppy are 
good livers, and are entitled to be added to the list of delicacies which 
the human race enjoys. 

It is quite appropriate that this Society should extend the list of 
table fish, for with the disappearance of some of the kinds to which 
we have been wedded in the past, there is need for something which 
will be within reach of the pocketbook. Now, the bow-fin and the 
mud puppy will actually take the place of any high grade fish, and of 
frogs' legs. Therefore, those who are here can with great safety 
propagate the gospel of these new delicacies, and they will find that 
when they add them to the menu, if they will simply change the un- 
savory names, people will think they have one of the greatest deli- 
cacies of the season. 

President: Through this dogfish discussion we may have found 
out something of great value. 



THE GAR PROBLEM 

By E. E. Caldwell 

Of all the enemies of the fishes indigenous to the waters 
of Illinois, the gar, Lepisosteus osseus, is at the head of the 
list, not only as a voracious consumer of other fishes, but 
also as a destroyer of the food used by the game fishes. 

Forbes and Richardson, in their book, "The Fishes of 
Illinois," have this to say of this greatest pest we have in 
the waters of the state : 

"This voracious, active, and well-protected fish is a 
notable winner in the long struggle for existence which its 
species has maintained, but it is a wholly worthless and de- 
structive nuisance in its relations to mankind. It is the 
enemy of practically all the other fishes in our waters, and 
so far as it eats anything but fishes, it subtracts from the 
food supply of the more valuable kinds. It has, in fact, all 
the vices and none of the virtues of a predacious fish. On 
the other hand, it is preyed upon by nothing that swims, 
and is so well adapted to the varied features and vicissitudes 
of its habitat that it is proof against any but the most ex- 
traordinary occurrences. 

"From its long cylindrical shape and its activity when 
alarmed, it is not as likely to be held by the fishermen's nets 
as most other fishes of its weight, and it consequently sur- 
vives on our fishing grounds in very disproportionate num- 
bers, and diminishes their average productiveness in no 
small degree. 
*********** ♦** 

"The gar is a voracious feeder and is especially destruc- 
tive to minnows and the young of other fishes. The stom- 
achs of specimens examined by Dr. Dean contained nothing 
but small soft-rayed fishes, less than 3% inches long. 
Eleven small minnows were taken from the stomach of one 
male 24 inches long, and 16 from the stomach and pharynx 
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of another 27 inches long. * * * Sixteen minute min- 
nows have been taken by us from the stomach of a single 
specimen 2 inches long, * * =► The abundance and 
destructiveness of gars in particular localities have recently 
led to serious efforts at extermination and pound-nets have 
been found quite useful for this purpose. * ♦ ♦ 

''Their earliest food is apparently Entomostraca, but they 
begin at a surprisingly early age their life work of keeping 
down the fish population of the waters they inhabit. A 
specimen only an inch and a quarter long, examined by us, 
had taken a minute fish, and another two inches long and 
only an eighth of an inch in depth had filled itself with no 
fewer than sixteen very young minnows." 

A volume of text would not give a better idea of the 
destructive and worthless nature of this pest. The State 
Fish Commission of this state has taken up the work of the 
destruction of the gar in portions of the waters of the state, 
so far as the limited amount of money at its command 
would permit. A law enacted by the Forty-fifth General 
Assembly made it the duty of commercial fishermen to kill 
and bury or burn all gars taken in their nets and seines, 
with a penalty for failure to do so, but its observance was 
the exception rather than the rule. A few who recognized 
its value as applied to their business in the future did de- 
stroy them, but the larger number, in their haste to secure 
the fish they wanted, simply threw them toward the shore 
and let it go at that. 

So great has been the loss in the young of other fishes, 
that the Commission decided on making a warfare against 
the gar the principal part of its work, since the legislature 
had refused to make an appropriation for the usual work, 
the collection and distribution of our native fishes, so we 
have used the steamboat and crew, together with the seining 
gangs, in this work. We used the gill nets at the start, but 
found more practical results were to be obtained by the use 
of a small meshed seine, made of heavy twine. We have 
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interested as many of the commercial fishermen as possible 
in the work, and, if it could be made general, the resulting 
reduction of the gars would be of immense benefit to their 
interests. 

Very large hauls of gars have been noted late in the fall 
and early in winter when they cong^regate in certain parts 
of the rivers and are to a certain extent sluggish. One haul 
of several hundreds of thousands was noted. At the pres- 
ent writing the rivers fairly swarm with them, so plentiful 
are they that in passing over them with a boat, the oars hit 
them at almost every stroke. To go about the work of ex- 
termination successfully would take more money than we 
have at our disposal, but what we have is being used in that 
way. So far this season we have taken half a million or 
more, and hope to increase that number by many times be- 
fore the season is over. I believe that if this work could 
become general all over the state, it would be the means of 
greatly increasing the supply of food fishes and their food. 
In Lake Mantangas, which is controlled by the State Com- 
mission, we note a wonderful improvement following the 
attempt to destroy gars. Some of the specimens attain a 
large size, and their destructiveness is in proportion, while 
the small ones are equally busy, but with smaller fishes. 
With the small meshed seine we take the small gars in great 
numbers, and when we are so lucky, or wnlucky, as to get a 
bunch of big ones in a haul, it is generally at the expense of 
the seine, as "they go right through it," according to the 
foreman of the seine gang. 

We hope to get such legislation at the next session of 
our legislature as will enable us to prosecute the work sys- 
tematically all along the line. 

Perhaps an illustration of the destructive qualities of the 
gar would be not out of place. On August 8, 1912, a pond 
back of the reservation at La Grange Locks was reported 
to us as being very low, and the fish in danger of perishing 
and becoming a nuisance. We sent a gang there with small 
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meshed seines to clean it out and put the fish into the river. 
The pond, made by the overflow of the river, covered dur- 
ing high water several acres, but was then drawn down so 
that only a small area was left, with the water only a few 
inches deep. We took from the pond 1500 gars, mostly 
large, and about the same number of adult food fishes, bass, 
catfish, carp, and crappie, but no small ones. A week later 
we cleaned out a large pond at a point below, taking a large 
number of adult fishes and thousands of small fry, such as 
shad, perch, catfish, minnows, etc., but no gars. At the 
mouth of every creek and stream flowing from an inland 
lake, these gars congregate, and the destruction to all small 
fish life is almost incalculable, and certain extermination of 
this small life follows when the receding waters leave gars 
with them. This seems to me to be a subject deserving the 
attention of all who are interested in the conservation of the 
native food fishes. 



THE CATFISH AS A HOST FOR FRESH-WATER 

MUSSELS 

By a. D. Howard 

The rapid growth of the pearl-button industry, with its 
increasing demand for shells of the fresh-water mussel, has 
already made it evident that this natural resource is not un- 
limited and that even a practical extinction is possible. In 
recognition of this situation the U. S. Bureau of Fisheries 
has carried on for several years an extensive investigation 
of methods of artificial propagation. 

The interesting relation of parasite to host between the 
Unionidae and fishes has long been known. An exami- 
nation of fishes caught at random plainly indicates that in 
nature the number of mussels successfully finding a host is 
comparatively small. Lefevre and Curtis* have demon- 
strated that in certain cases a single fish may by artificial 
means be induced to carry several thousand more mussels 
than it would under ordinary circumstances in nature. 
Thus large numbers of the young mussels which otherwise 
would sink to the bottom and die are carried through the 
most critical period in their life history. The method of 
infection is as follows: 

Young mussels or glochidia produced to the number of 
many thousands by each female mussel, are taken from the 
gills of the latter and placed in a receptacle with the fish to 
be infected. The myriads of glochidia thus distributed in 
suspension through the water, passing constantly through 
the gills of the fish, become attached to the filaments of the 
gills or in some cases fasten externally upon the fins. As 
soon as they become attached there is a reaction of the tis- 
sues of the fish, in the nature of an hypertrophy of the ex- 



♦Lefevre, G., and Curtis, W. C. : 12 Studies on the Reproduction 
and Artificial Propagation of the Fresh-water Mussels. Bull. Bureau 
of Fisheries, Vol. 30, 1910. 
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ternal epithelium, which produces a cyst enveloping the glo- 
chidium. Under normal conditions the young mussel re- 
mains encysted long enough to pass through a metamor- 
phosis after which it drops from the fish in a form closely 
approaching the adult. 

A little experimentation shows that, taken a given species 
of mussel, all fish are not equally susceptible. Some do not 
readily receive the glochidia, others quickly shed them, 
while others die from excessive infection. Thus we have 
in certain instances what has been called an immunity at 
least to a given mussel species. Lefevre and Curtis find 
immune to the glochidium of Lampsilis such fishes as the 
German Carp, certain minnows and darters. 

Acting upon the information obtained from such experi- 
ments the Bureau has carried on practical work in mussel 
propagation. Fish in large numbers are infected and re- 
leased to spread the mussels in whatever waters they may 
reach. This work, however, has been limited to a few 
species of the Lampsilis group, chiefly Lampsilis ligameri" 
tina and L. anadontoides. With one possible exception none 
of the Quadrula group of mussels, including some of the 
most valuable commercial shells, had up to the time of the 
present investigation, been carried through the parasitic 
stage. Many experiments had been made on various species 
of fish and under varied conditions to determine a suitable 
method of propagation. The rarity of successful infections 
and other results would suggest that as in other cases of 
parasitism in the animal and vegetable kingdom each mussel 
may have its appropriate host or hosts restricted to a species 
of fish, a genus or a family as the case may be. Since the 
number of species of mussel for this locality is forty or 
more and the number of species of fairly common fish at 
least sixty, the problem of determining the appropriate 
host for each mussel is obviously quite complex. To deter- 
mine the hosts for each species of mussel by artificial infec- 
tion, a "trial and error" method would be very difficult. 
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Obviously a more direct solution of the problem would be 
secured by a study of natural infections, i. e., fish taken at 
large are examined for glochidia and when present these are 
determined as to species, condition, etc. 

In an investigation of some members of the Quadrula 
group of mussels which I have carried on this spring and 
summer the above method was employed. I made examina- 
tions of as many species of local fish as were obtainable, 
identifying as far as possible such glochidia as were found. 
Some glochidia, because of peculiarities of form or size, 
were readily determined, while others were less easily iden- 
tified because of less apparent differences. In this study I 
found of great assistance the excellent preparations and 
drawings of glochidia by Messrs. T. Surber and H. W. 
Qark, of this station, who kindly placed their material at 
my disposal. 

This line of investigation, as well as answering the main 
question for which it was undertaken, revealed some other 
interesting points. Among these may be mentioned the 
predilection of several species of mussel for one kind of 
fish; for example, "the Sheepshead," Aplodinotus grun- 
niens, was found to carry commonly the glochidia of Lamp- 
silis IcBvissima, L. gracilis, L. alata, Plagiola donaciformis 
and others. This fish feeds upon mussels and so we have 
an explanation of the presence of these thin shelled species 
upon its gills. 

Another observation for these species, so far as I know 
previously reported for L, IcBvissima only was the extensive 
growth beyond the glochidial shell while still on the gills of 
the host. 

Some cases of remarkably full infection have been found, 
but a small number seems more common for natural 
infection. 

The absence of glochidia uniformly in certain species of 
fish is quite striking, as in the German carp, Cyprinus carpio, 
Linnaeus, mentioned above, as well as the garpike, Lepis- 



68 American Fisheries Society 

osteus ossetiSy Linnaeus, and the dogfish, Amia calva, Lin- 
naeus. In some cases the immunity seems to extend to 
large groups of fishes as for example the Catostomidae 
(suckers). The Catfishes have been regarded as belonging 
among the immune fishes, this opinion being based largely 
on the results of artificial infection experiments. 

In my examination of catfish the results have been 
largely negative, especially in the spring catches, but on 
fish caught during July and August I found natural infec- 
tion. The first of these on Ictalurus punctatus, the channel 
cat, and the second on Leptops olivaris, the flathead. The 
species proved to be QuadrtUa pustulosa, the pimple-back, 
a common shell of this locality and of considerable impor- 
tance commercially. 

To test for methods of "artificial propagation" I made 
infections with three species of catfish and two other kinds. 
The following were employed: Ameiurus melas^ bullhead, 
Leptops olivaris, flathead and Ictalurus punctatus, fiddler, 
Pomoxis annularis, crappie and Lepomis pallidus, sunfish. 
When exposed to infection in the same tank and thus under 
the same conditions, the difference in susceptibility between 
the catfish and the other species was very marked and the 
difference in implantation still more so. The catfish retained 
the glochidia; while though abundant on the gills of the 
crappie and sunfish, they disappeared the second day. Ex- 
periments to determine the optimum infection were under- 
taken and a count of eight hundred made upon one fish. In 
this experiment the fish showed no discomfort nor any signs 
whatever of impaired vitality, however at the present time 
the optimum for the mussel has not been determined. 

Later observation on natural infection in Ictalurus punc- 
tatus has yielded further confirmatory evidence that this 
species is the natural host for Quadrula pustulosa. The 
glochidia in these cases showed an advanced stage in the 
metamorphosis of the young mussels in which two adductor 
muscles are apparent and considerable growth beyond the 
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glochidial shell. Eight out of eleven fish examined were 
infected and the maximum infection observed (on one 
fish) was twenty-one. 

The results would seem to demonstrate Ictalurus punc- 
tatus as a natural host for Qtuidrula pustulosa and the ex- 
periments so far as they have gone would indicate that 
other species of catfish may be also. The possibilities of- 
fered by the catfish as a medium for artificial propagation 
are obviously almost ideal. This fish, valuable for food, is 
abundant and can be transported and handled with less 
mortality perhaps than any other species. These conditions 
make the expense of propagation less and the chances of 
successful distribution in every case greater. 

Summarizing the practical results we find the investiga- 
tion has provided a species of mussel and a species of fish 
not hitherto available for artificial propagation. 

DISCUSSION 

Dr. R. E. Coker, Fairport, Iowa: We at Fairport, Iowa, are en- 
gaged in the propagation of the freshwater mussels which support the 
important industry of button manufacture. The fishing has been so 
extensive as to deplete the more important rivers of the country, until 
the point is now reached where we have to replenish the beds. The 
method of doing so is this. We take the young stage of the mussel 
(the glochidium) and get that infected on the gills of the fishes; then, 
after a certain period of time, or right away, as the case may be, these 
fish are released in the streams, and the mussels in due course, after 
the necessary period of parasitism, fall to the bottom, where they can 
look after themselves. All fishes are not equally susceptible to the 
mussels; there are some which we cannot now use at all, but the game 
fishes can all be used to carry mussels of the Lampsilis group, and 
other species of economic importance. There is another group of 
mussels generally included under the genus Quadrula which yield a fine 
quality of button. Up to the present time we have not been able to do 
anything with that group of mussels. We now handle lots of others, 
but not those. Up to this time, also, we have had no use for the cat- 
fish, and a great many other of the coarse fishes. So when we seined 
out the overflow ponds and sloughs we could use the game fishes but 
had to discard the catfishes. 

This paper by Dr. Howard shows some results of the work which 
he has been carrying on with reference to the quadrulas, mussels which 
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we could not handle; and he finds that certain catHshes which we had 
no use for in mussel propagation are the hosts of one of these quadrula 
species. The Ictalurus punctatus is the natural host apparently of the 
Quadrula pustulosa or "warty back" — 2l useful shell. He has found 
young mussels on the gills of those fish and he has artificially infected 
the fish with these mussels, and they have carried them for a number 
of days. Just at this time he has not carried the matter far enough 
to know the optimum number, but he has one catfish now that is carry- 
ing 800. Of course the game fishes will carry from 1,000 to 2,000 more 
of the other species. Undoubtedly this catfish would have carried 
more if it had been loaded more heavily at the start. 

Dr. Townsend: I have been greatly interested in the Fish G>mmis- 
sion reports touching this subject. The dependence of the mussel 
upon the fish for its distribution is a very fascinating matter. I shall 
watch the progress of work out on the Mississippi with a great deal 
of interest. 

I am at present writing a report on the new method of pearl shell 
cultivation on the west coast of Mexico. Last year I visited the great 
pearl fisheries at La Paz where a Mexican company has been cultivating 
pearl shell for two or three years. Entirely aside from the pearls that 
sometimes turn up in the pearl oysters, pearl shell is a very valuable 
commodity, being worth $300 or $400 a ton according to grade. There 
is no doubt that the company has greatly increased the supply of pearl 
shell in its locality, and while they refused to give me any 
information as to their methods, I was allowed to go over the place 
and form my own conclusions. I photographed the clusters of young 
oysters, the trays, the crates of shells sunk in the bay, the zigzag canal 
in which the crates are placed for the maturing of young, and altogether 
made two dozen photographs which will show what the method is. 
The promoters were harvesting the second crop of shells and appeared 
to have a great quantity. 

The success of this work will be important to the ocean pearl shell 
fisheries of the entire world. 



DEMONSTRATION OF DR. HERRICK'S FREE 
PEARLS OF FORCED PRODUCTION 

Introduced by R. E. Coker 

Dr. W. P. Herrick, of New York, has kindly authorized 
me to demonstrate to the Society a number of pearls pro- 
duced as a result of artificial stimulation. These pearls, it 
should be stated at the outset, are not perfect, valuable 
jewels, but represent the successful achievement of a step, 
and that a highly significant one, in the solution of a most 
interesting problem. 

For some years Dr. Herrick has been engaged in experi- 
ments with the view to determine if it were not possible 
to cause the production of free, perfect pearls as the result 
of artificial stimulation. 

This work was begun with local species at Quissett, Cape 
Cod, and Woods Hole, Mass., where the common marine 
oyster, the hard clam, and a thin-shelled fresh-water mussel 
were easily available. At a little later stage, Dr. Herrick 
obtained some pearly fresh-water mussels of the Mississippi 
River through our station at Fairport; and, beginning with 
last year, 1911, a good deal of experimentation with fresh- 
water mussels has been done by him on the ground at Fair- 
port. It may be added that, while we have not been able 
to extend him any important facilities, and his work has 
been conducted entirely with the aid of his own private 
resources, we have viewed the investigation with a great 
deal of interest. 

There were, as he recognized, two stages to be accom- 
plished: (1) to demonstrate by experimentation a practi- 
cable method of forcing the formation of free pearls, (2) 
to make the method applicable to the production of com- 
mercial pearls by the appropriate species. For accomplish- 
ment of the first stage (the determination of methods) the 
most common and easily procurable native species were 
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used as mentioned — the common oyster, the hard clam or 
Quohaug, and a thin-shelled fresh-water form, Anodonta 
implicata — and this is the material which is available for 
your observation today. 
The material is as follows : 

(1) Specimens of the anterior adductor muscle of 
Venus mercenaria showing partially dissected free and com- 
plete pearls of forced production (1 year's growth). 

(2) One of two living specimens recovered of our edible 
oyster, Ostrea virginica, showing free and complete pearl 
embedded in the anterior adductor muscle — induced by me- 
chanical means. 

(3) Several specimens of the anterior adductor muscle 
and one of the body of Anodonta implicata (from Quissett, 
Mass.) showing partially dissected free and complete pearls 
of forced production. 

(4) Specimens of minute, round pearls and a "point" 
from Vernts mercenaria — forced production, together with 
free, nacreous masses from body and muscle of Anodonta 
implicata, 

(5) Two shells of the common edible oyster, one con- 
taining approximately round pearl, pearls formed in the 
adductor muscle and attached to the shell at the adductor 
impression. The pearl in each case is supposed to have 
been formed free and to have acquired a secondary attach- 
ment to the shell. 

Dr. Herrick permits the following quotation from his 
letter : 

"Several common and easily secured species were se- 
lected for experimentation that the comparative physiology 
might aid (1) in demonstrating a method of forced free 
and complete pearl production, (2) which might be applied 
to the production of commercial pearls by the appropriate 
species. Therefore, of these specimens some are from the 
marine species Ostrea virginica (our edible oyster) and 
Venus mercenaria (the hard-shelled clam), pthers from a 
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fresh-water species, Anodonta implicata, abundant near by 
at Onset, Mass. 

"You will recall an account of the beginnings of my 
endeavors given at the American Fisheries Society meeting 
of 1910, with specimens of the work then proceeding t!o 
produce pearl cysts, shown in discussing Professor Dean's 
announcement that Professor Nishikawa had discovered a 
method of forced pearl production. 

"In the fall of 1911, unfortunately, only two of my 
marine specimens were recovered, only one of which had 
been treated to produce a free pearl; this, however, had a 
round pearl; and, of the fresh-water specimens examined, 
of four western specimens, one Pleurobema cesopus con- 
tained a button pearl, and four free, nacreous masses were 
obtained from nine specimens of Anodonta implicata. 
These latter were very irregular and some flake-like, and 
those of the marine specimen and Pleurobetna cesopus might 
have been natural; so, though tliey established in my mind 
a belief that a method had been discovered, they did not 
seem worthy of presentation until it had been more defi- 
nitely established. 

"These specimens of 1912, however, about two dozen 
in number, show a definite, free and complete pearl, in the 
definite place treated, with such regular recurrence, that 
there would seem to be no good basis for a reasonable doubt 
of the demonstration of the method. Should there be any 
question, however, I would wish to have you treat the 
specimens in any way you see fit, by further dissection or 
section, decalcification of the pearls, or any other method, 
as others can readily be produced, but it is most desirable 
that the demonstration should be satisfactory. As regards 
the second proposition, viz., its application to the production 
of commercial pearls in the appropriate species, there yet 
remains much to be desired; as to species, increased cer- 
tainty by more accurate technique, improved sphericity, fine 
lustre, and anatomical location giving better opportunity for 
larger and more perfect pearls. Therefore, though some 
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work has already been done along these lines, its commercial 
applicability must be reserved for the results of present and 
later experiments, but I believe that a similar method may 
be further used on the Unionidae, and possibly applied to 
certain species of the marine Margariti ferae. 

**It might be of interest in passing to note that, after dili- 
gent search and inquiry, I have been unable to find any fur- 
ther records of forced free pearl production with the excep- 
tion of a record of the late Professor Nishikawa's an- 
nouncement that he could force the production of free 
pearls, together with Professor Dean's announcement that 
he had heard of a demonstration given in Japan by Profes- 
sor Nishikawa, in which he had certain pearl oysters opened, 
having predicted that a pearl would be found and that the 
pearl was found. But apparently no free pearls of forced 
production have ever come to this country from Japan. 

"It would seem, therefore, that the present is as complete 
a demonstration as has ever been given and apparently the 
only one outside of Japan. 

"It only remains then to express my hearty appreciation 
of the help and interest so many have shown." 



THE FISH AND GAME LAWS OF OREGON 

By C. K. Cranston 

The enforcement of the laws pertaining to game, game 
fish and all classes of commercial fish, as well as the man- 
agement of everything concerning these subjects, is within 
the control of a non-partisan and practically unsalaried 
board of five citizens, the law creating the board and dele- 
gating to it complete authority over the matters under its 
jurisdiction having been enacted by the 1911 session of the 
legislature. Prior to the enactment of this law, all matters 
pertaining to game laws and game were directed by a State 
Game Warden, an appointee of the Governor, to whom he 
was responsible, while all matters relating to commercial fish 
and fishing were under the direction of a Master Fish War- 
den, who held his appointment under a Board of Fish Com- 
missioners, which consisted, ex-officio, of the Governor, 
Secretary of State, and the State Treasurer. The enforce- 
ment of the laws pertaining to game fishes was assumed to 
be jointly within the jurisdiction of the State Game Warden 
and the Master Fish Warden, but in practice it was largely 
under the direction of nobody. For a number of years con- 
troversies had constantly arisen as to jurisdiction in specific 
instances, with the result that the law enforcement was 
almost universally lax, and in many instances farcical. 

The 1905 session of the legislature enacted a hunters' 
license law and the session of 1909 added to that an anglers' 
license law. The accumulation of the fees accruing there- 
from formed a considerable fund, a large part of which was 
l)ring in the state treasury, unused, at the time the 1911 act 
went into effect, on account of the legislature having previ- 
ously failed to make provisions for its expenditure. 

This condition of affairs had created a feeling of dissatis- 
faction throughout the state, and game and game fish pro- 
tection was consequently becoming more generally in con- 
tempt. The framers and supporters of the new law foresaw 
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complete extermination of our game and game fish unless 
existing conditions were remedied, and for that reason 
advocated an entirely "new deal/' The enactment of the 
1911 law and the induction into control of the State Board 
of Fish and Game Commissioners was the result. The law 
creating the Board requires that four of the members shall 
be selected by the Governor, that no more than two of these 
shall belong to the same political party, and that two of 
them shall be residents of that part of the state l)ring east 
of the Cascade Mountains. 

The persons chosen by the Governor to compose the four 
appointive members were Mr. J. Frank Hughes, of Gold 
Hill; Mr. C. F. Stone, of Klamath Falls; Mr. C. K. Crans- 
ton, of Pendleton, and Mr. M. J. Kinney, of Portland. In 
accordance with the law, these four met and selected a fifth 
member in the person of Mr. Geo. H. Kelly, of Portland. 
The Board then organized by the selection of Mr. Cranston 
as chairman and Mr. Hughes as secretary, and appointed 
Mr. R. E. Clanton as Master Fish Warden and Mr. William 
L. Finley as State Game Warden. Mr. Clanton was, and' 
had been for about a year, the incumbent of the office tb 
which he was reappointed. Mr. Finley had had extended 
experience as agent of the National Audubon Society in 
protection of bird life within this state but had never served 
as a state official, nor had he been specifically interested in 
strictly game regulations. 

One of the first rules which the Board laid down to these 
chiefs and executives was that harmonious action between 
themselves is absolutely necessary and that on that class 
of work entirely depends their retention in office. They 
were given to understand that co-operation between the 
two departments is. and must be a cardinal principle. 

Thus organized, the Board has taken active hold of the 
work before it. The members have visited most of the state 
properties under the control of the Board. Formal sessions 
are held about every sixty days when all matters relating 
to the work over which it has jurisdiction are thoroughly 
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discussed and orders given and resolutions passed as seems 
best. 

The least radical changes have been made in the policy of 
the department toward the commercial fishing interests of 
the state. Most of the regulations which bear on this sub- 
ject are governed by statute and are, therefore, not subject 
to any change by order of the Board. Increased energy 
has been brought to bear on the work of artificial propa- 
gation of commercial fishes. This work is directed, as it 
has been for a number of years by the Board of Fish Com- 
missioners, toward increasing the stock of the several native 
species of salmon in the waters of the state. All the native 
species are propagated, but the chief effort is directed 
toward the keeping up of the stock of the chinook because 
this particular species is considered the most valuable of the 
native salmo n. The Board is unanimous in the belief that 
it is wise to hold and nurse as great a number of young fish 
as possible to an age of from five to eight months before 
liberating them into free waters where they must shift for 
themselves and take their chances with numerous enemies 
and secure their own living. With the object of making 
better facilities for nursing the young fish to an age suitable 
for liberation, the several principal hatching stations are 
being improved by the construction of extensive nursing 
and rearing ponds. This work is under way at the Central 
Hatchery at Bonneville and at the Clatsop County Station 
on the Klaskanine River. Similar construction is begun and 
well under way at the station on the McKenzie River, as 
well as at the station on the Wallowa River, and it is in- 
tended to similarly equip all the stations in the state as fast 
as plans can be elaborated. In addition to the work of con- 
structing rearing ponds, the facilities for storage and prep- 
aration of fish food are being improved as fast as practi- 
cable. At the Bonneville Hatchery a retort for cooking the 
food had been installed and a power wheel has been built 
for generation of electrical energy for lighting the place 
and furnishing power to grind the food. A cold storage 
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room is also planned for keeping a reserve stock of food. 
Following the policy of its predecessors, the Board has 
used large quantities of smelt for feeding salmon fry and 
this past season forty-two tons were consumed. It has also 
gathered great numbers of eels which are taken wherever 
practicable but are mostly obtained at the falls of the Wil- 
liamette River at Oregon City where, during the late spring 
and early summer, upwards of fifty tons were secured. 
Other kinds of food utilized are liver, milk curd, heads 
and other offal of the adult salrrion packed at the canneries, 
and a wheat product known as "middlings," the latter being 
cooked thoroughly into mush. 

From the spawn taken during the fall of 1911 and winter 
of 1912, the results obtained at the different hatcheries are 
shown by the following tabulated statement : 



Station 
Bonneville . 
Klaskanine 
McKenzie . 
Tillamook . 
Yaquina . 
Alsea . . . 
Suislaw . . 
Umpqua . . 
South Coos 
Coquille . . 



Sockeye 

1,957,825 



Chinooks SilTcrsides Steelheads Total 

10,599.490 589,605 1.225,745* 14,372,665 

2,522,500 377,655 2,900,155 

75,000 75,000 

646,300 1,578,131 831,000* 3,055,431 

148,992 1,554,602 7,145 1,710,739 

287,645 997,455 1,285,100 

715,758 504,429 72,097 1,292,284 

1,253,747 1,253747 

1.767,170 2.317,370 4,084,540 

221,740 1,672,850 1,894,590 



1,957,825 18,238,342 9,592,097 2,135,987 31,924,251 



♦Distributed as game fish. 



Cranston, — Fish and Game Laws of Oregon 79 

As mentioned in the early part of this report, practically 
nothing had been done in the state toward the artificial 
propagation of native or non-native game fishes up to the 
time of the creation of the State Board of Fish and Game 
Commissioners. The judicious expenditure of the funds 
provided by the payment of anglers' licenses toward the 
protection and propagation of game fishes was believed by 
all the commissioners to be one of the chief duties which 
ought to claim the attention of the Board. After some dis- 
cussion it was agreed that the first object to be attained 
was the selection of a location where a large supply of 
parent or brood fish of game species could be obtained and 
retained for propagating purposes at a minimum cost. A 
location in Klamath County on Spring Creek was selected 
and negotiations have been under way for more than a year 
in an effort to acquire for the state the necessary ground 
and water rights to enable a central game-fish egg-taking 
and hatching station to be established there. The land at 
this place is within the boundaries of the Klamath Indian 
Reservation, and up to date the Board has not been success- 
ful in its efforts to procure the necessary site. Pending 
the question of the Spring Creek location, it was not deemed 
wise to do more than prospect for and inspect other loca- 
tions, and for that reason the results in actual propagation 
of game fishes by the Board for the first season of its work 
has not been what it was hoped it might be when first begun. 
Lacking a plant where wild fish could be captured in any 
great numbers for spawning and not deeming it wise to 
start the building of an extensive station for the maintenance 
of a large school of brood fish as long as there seemed a 
reasonable prospect of obtaining the site at Spring Creek, 
it has been forced to the makeshift of getting eggs for 
propagation work wherever they could be obtained, either 
by purchasing them from game fish stations in other states 
or by capturing the wild fish in limited numbers wherever 
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possible. By these methods there have been produced game 
fish as shown by the following tabulated statement : 

Eastern Black 

Station Steelhead Rainbow Brook Spotted Total 

Tillamook 3,767,000 4,150 3,771,150 

Yaquina 14,000 131,100 145,100 

Olive Lake 243,500 243.500 

Strawberry Lake 32,500 • 202,000 234,500 

Salmon River. . . . 493,000 493,000 

McKenzie 195,465 195,465 

U. S. Bureau of Fish- 
eries 370,770 370,770 

Colorado 103,600 103,600 

Rhode Island 1,000,000 1,000,000 

Yellowstone Park 625,000 625,000 

Montana 306,000* 306,000 



4,274,000 1,251,835 1,000,000 962.250 7,488,085 



♦Eggs lost en route to Bonneville. No fry resulting therefrom. 

The liberation of game-fish fry into the waters of the 
streams and lakes of the state has been under way during 
the summer of 1912. By the end of the season all the 
fry reared will have been released in as equitable a manner 
as possible with the means at our command. 

One special feature in connection with the releasing of 
the trout fry worthy of mentioning is a contract made with 
Mr. S. S. Mohler, of Oregon City, who is familiar with the 
lakes of the Cascade Mountain region, to place in 75 or 100 
of the lakes not now containing game fish in the neighbor- 
hood of 100,000 or 125,000 trout fry in the hope that 
these fish would breed naturally and ultimately stock the 
waters into which they were placed. For this purpose, this 
season, the eastern brook trout has been used. The con- 
tractor has used a train of pack animals for carrying the 
young fish beyond the limits of railway transportation. The 
contract price for this work was $1,500.00. 

Following the example of its predecessors, the Board 
has directed the seining out of the sloughs and empounded 
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leads of water along the lower Williamette and Columbia 
Rivers to clear them of useful fishes before these places 
dry up, with the lowering of the levels of the main streams, 
thus saving from waste large numbers of valuable fish that 
would otherwise die and be lost. The species thus con- 
served have been mostly bass, crappies and sunfish ; all non- 
native fishes but nevertheless abundant in the waters into 
which they have been planted. The fish thus saved from 
destruction have been carried and released into waters 
where they may be free and many of them into ponds and 
reservoirs well adapted to their existence but not previously 
inhabited by any useful fish. 

An active campaign has been instituted over the whole 
state for the enforcement of the law which requires that all 
obstructions in streams inhabited by migratory fish be pro- 
vided with efficient fishways to enable the fish to pass up 
and down past the obstructions. Conditions in this regard 
are still far from satisfactory but much improvement has 
been brought about and it is the hope of the Board that in 
time every dam or natural fall will be provided with a 
fishway as nearly perfect as it is possible to have it. 

The Board has given a great deal of consideration to the 
subject of irrigation ditches and canals and other forms 
of diverted stream channels, in their relation to fish life 
and fishing interests. Much waste of valuable fish is caused 
by the swimming down the course of these channels by all 
classes of fishes, but particularly young fry, and their ulti- 
mate destruction when they finally strand where the water 
spreads out over the land which it irrigates. The law, as it 
now stands in the statute, requires the screening of the 
channels of all diversions of natural streams to prevent the 
entrance of all kinds of fishes. It is found, however, that 
in practice any screen with meshes fine enough to turn 
small fry will soon clog with drift and silt and stop the 
flow of water into the ditch. The result is that it is utterly 
impossible to enforce the real spirit of the law. Many in- 
ventions have been made of contrivances, intended to screen 
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ditches satisfactorily, which will be self -cleaning. The 
Board has examined a number of these but has not found 
any that appear entirely satisfactory. Most of them are 
efficient from the fish side of the question, but there are 
objections to all of them in their practicability as to instal- 
lation and maintenance. Three different styles of automatic 
screens have been approved and recommended as satisfac- 
tory, in case they are installed and maintained, but none 
has been formally adopted and its use made compulsory. 
This is one of the most perplexing subjects with which the 
Board has had to deal and its solution in a manner which 
shall be equitable to both sides of the controversy, is one* 
of the most greatly hoped for results which has come under 
our consideration. 

The 1911 session of the legislature enacted a law which 
stops entirely the shooting of introduced pheasants for two 
years. The belief of the framers of this law, and of the 
Board also, is that by thus prohibiting the killing for a few 
years of these fine game birds, they will increase to such 
numbers that an open season may again be declared. 

In order to help the natural breeding of game birds, par- 
ticularly several species of introduced pheasants, the Board, 
early in its history gave consideration to the subject of the 
breeding in captivity and subsequent liberation of large num- 
bers of game birds. In the fall of 1911, a contract was 
made with Gene M. Simpson for the leasing of his game 
farm in Benton county to the state, to be operated by the 
owner as a State Game Farm under the direction of the 
State Game Warden and the Board. Mr. Simpson's stock 
of birds was bought. His farm was leased and his services 
were contracted for for a term of three years. This game- 
breeding plant is now in full operation and will turn out 
this season 2,000 Chinese Pheasants, 200 Reeves Pheasants, 
150 Golden Pheasants and 60 Silver Pheasants. Besides 
the work on the different species as indicated, experimental 
work is being conducted on native birds and other foreign 
kinds with a view of ascertaining the ability to breed in 
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captivity many species and thus stimulate the production, 
by artificial aid, of many, if not all, the valuable game birds. 
The plans of the Board in connection with the liberation 
of game birds reared at the game farm is to liberate theml 
in localities where they are now least abundant and where 
they can be assured of as good protection as possible against 
unlawful destruction. For this purpose, tracts are being 
secured in as many places as possible, of as large an area as 
practicable, which are being designated, marked and posted 
as game refuges. The game inhabitants of these tracts 
will be protected as carefully as possible with the idea that 
they will there increase and gradually spread beyond the 
boundaries of the protected area and ultimately stock the 
surrounding country to the benefit of the sportsman. 
Thirty-six contracts for the establishment of game refuge 
tracts have been made throughout the state, covering 12,402 
acres, each tract having an area from 500 to 3,000 acres^. 
Six other contracts are under consideration for a game 
refuge tract in Wallowa County, covering an area of ap- 
proximately 1,500 acres. 

Under the direction of the Board, the State Game War- 
den has entirely reorganized the^ Deputy Warden service 
throughout the state. The corps of deputies is divided into 
three classes, as follows : District Deputies, Regular Depu- 
ties and Special Deputies. The first named class are com- 
posed of the most active and efficient men and they are 
charged with supervision and, in some measure, control 
over the other Deputies within certain prescribed districts, 
in addition to the duties usually allotted to Deputy Game 
Wardens. These District Officers are paid a somewhat 
better salary than the regular Deputies, depending on the 
length of service and efficiency; their compensation averag- 
ing about $100.00 per month, besides the necessary travel- 
ing expenses. The Regular Deputies are paid a fixed salary 
in addition to actual traveling expenses, and are under the 
immediate direction of the District Deputies and of the 
State Game Warden, The Special Deputies are volunteer 
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citizens, who are commissioned and supplied with a badge 
of authority but are not paid any regular compensation 
other than expense money on special cases. The compensa- 
tion of the Regular Deputies varies with conditions, length 
of service and efficiency, but amounts to an average of 
about $70.00 per month besides necessary expenses. 

The protection of the native so-called "big game" is 
under the immediate care of the corps of Deputy Game 
Wardens. No effort is being made by the Board to breed 
game mammals in captivity. One experiment, in conjunc- 
tion with the Bureau of Biological Survey of the Federal 
Government, is being conducted with a view of determining 
the practicability of successfully transplanting wild wapiti 
or elk from one part of the nation to another. During the 
past winter, a herd of fifteen elk was accepted from the 
Federal authorities at St. Anthony, Idaho, which had been 
taken from the region in Wyoming known as Jackson's 
Hole, and was transported with considerable difficulty to 
the northeastern part of the state, where they were liberated, 
or rather placed in an enclosed area within a National For- 
est Reserve, the use of which was donated for this purpose 
by the National Forestry Service. It is too early to give 
results on this experiment, but a fair percentage of the 
animals survived the very trying ordeal of the long journey 
by rail, wagon and sled, and are now confined within the 
2,500 acre pasture which is set aside for their grazing. 
Within the next year it will be known whether they will 
thrive and increase sufficiently to justify this and further 
efforts of the same nature. 

The stock of "big game'' animals of this state has been 
rapidly diminishing as the population has increased and 
civilization has spread over areas formerly held by primitive 
conditions. With a few exceptions, deer are more plentiful 
today in sections of certain eastern states than they are in 
the mountainous districts of Oregon. The Board believes 
that this condition is due to a number of causes, the chief 
of which is lax enforcement of poorly framed protective 
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laws combined with the raids of predatory animals; and 
is unanimous in the belief t^iat, if the illegal killing of deer, 
particularly of does, can be stopped, and the wolves, cougars, 
and wild cats exterminated, deer will naturally increase 
within the boundaries of Oregon, even with a reasonable 
open season annually for hunting them under proper restric- 
tions. Towards the remedying of the first cause, the State 
Game Warden is putting forth his best endeavors. The 
state is so large, however, and the sentiment of the people 
towards game protection has become so perverted, that even 
with his best efforts far from a satisfactory state of affairs 
can be brought about. Under the direction of the Board, 
the State Game Warden is, through his deputies, conducting 
a campaign of education in an effort to create a sentiment 
favorable to game and bird protection and in opposition to 
what seems to be the prevailing sentiment amongst the 
populace. 

For the elimination of the second cause, the Board looks 
to the next session of the legislature for relief. All authori- 
ties agree that predatory animals, particularly cougars and 
wolves, kill more deer annually in Oregon, by far, than all 
classes of men. The commissioners are firm in the belief 
that the state bounty for the killing of these animals should 
be made sufficiently large to induce systematic hunting of 
them to the point where they will become rare, if not ex- 
tinct. It is argued that, if these bounties be made thus 
large, it will be an economy in the end, for, while it mightl 
cost a considerable sum at the beginning, it would be only 
a short time until there would be few, if any, animals left 
on which to pay bounties. 

One of the duties laid down for the State Board of Fish 
and Game Commissioners by the Governor has been the 
suggestion to the next legislature of revisions and improve- 
ments in the laws of the state which relate to fish and 
game. The Governor has indicated in public utterances 
that this is expected of the Board; so, in obedience to that 
suf'gestion, this body is now actively engaged in the for- 
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mulation of an entirely new code of fish and game laws, 
which it will present for the consideration of the 1913 
session of the legislature with a view to its substitution for 
all existing laws now in force. 

As indicated in the beginning of this report, the members 
of the State Board of Fish and Game Commissioners re^ 
ceive only nominal money compensation. Their salaries are 
fixed at five dollars each per day while actually in session, 
with a proviso that the annual compensation of each mem- 
ber shall not exceed one hundred dollars. The citizens who 
have imdertaken this work cannot, therefore, be suspected 
of selfish motives. They are indeed actuated solely by a 
hope that they may by their eflForts help to improve gener- 
ally the conditions which relate to the game birds and mam- 
mals of the state and also the fishing, either for profit or 
sport, within the waters of the state. They know that the 
conservation of the game resources of the state may be 
made a mighty asset. The commercial fishing interest of 
the state has been, and still is, about the third in magnitude 
of all its productive industries. Faulty laws and inefficient 
enforcement of the laws have decreased this industry and 
threatened it with extinction. The Board hopes by its 
eflForts to check the deterioration of this industry and, by 
stimulating artificial propagation, improve the supply of 
valuable food fishes naturally inhabiting the waters of the 
state. 

Fishing for sport has long been recognized as one of 
the most pleasant forms of out-of-door recreation indulged 
in by mankind. The angling in the waters of Oregon has 
long been celebrated for its excellence. But the encroach- 
ments of civilization, combined with the lax enforcement 
of faulty laws, has caused a rapid deterioration in the angling 
conditions, and the devotees of angling were beginning to 
look forward to a time not far distant when the catching of 
real wild game fish within the boundaries of this state 
would be a thing of the past. The object and hope of the 
Board towards the sport of angling is that by vigorous stim- 
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Illation of artificial propagation of game fishes, together 
with better and more honestly enforced protective laws, this 
sport may be improved and perpetuated and handed down 
to posterity even better than we found it in our boyhood. 



DISCUSSION 

Comment by Mr. Cranston during the reading of the paper : I have 
said that no stream after it has been obstructed will afford as good a 
passage for fish as before, and that all we can hope to do in overcoming 
the obstruction is to make as good a fishway as we can. But it is 
almost impossible that a stream once obstructed can be provided with 
a fishway that will be as good as if that obstruction had not been 
placed there. 

Comment during the reading of the paper : The timber and lumber 
interests of Oregon, are counted the first in the state in magnitude, 
agricultural second, and the commercial fishing interests third; so you 
can see that the fisheries are an important subject, and the judicious 
handling of them and the judicious enforcement of the laws regulating 
them are not boys' play in any way. 

Further comment: I did not realize until I came here and heard 
something of the celebrity of Colorado, what a fine state we have in 
Oregon; and I want to say nothing derogatory to the people here. It 
opened my eyes to what we have at home. The fact that we have not 
advertised our angling resources is the only reason why we are not 
just as celebrated in that regard as some our sister states. It is not 
generally known and not widely advertised, but it is true that several 
streams in Oregon are probably as good as any in the world ; and well- 
informed anglers come from the four corners of the world to angle 
in some of our streams, notably the Rogue, Williamson, Spring Creek 
and the Qackamas. The last-named stream was made celebrated 
through an article by Rudyard Kipling, who fished for steelheads 
there on the occasion of his first visit to Portland. 

Mr. S. R Land, Colorado : I am very much interested in the report 
of Mr. Cranston and especially in regard to fish ways. We have had 
the same experience with our fishways in Colorado; but we have 
found that in a fashion they do allow the fish to ascend the river; 
•and, moreover, the law is passed so that no man can fish within 200 
feet of a fishway in this state during the season when the fish are 
running and spawning. That helps protect them. Otherwise there are 
only a few streams where they have been found to be of any advan- 
tage here in Colorado. But the law is insistent that they shall be 
placed on every obstruction in the water. 
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Mr. Cranston : It might interest those present to know that we 
also have a law forbidding fishing within a limited distance of the 
outflow of the fishways. 

President Fullerton: Minnesota has it limited to 400 feet. 

Mr. Cranston : Our law stops angling within 200 feet and commer- 
cial fishing within 600 feet. 



THE WHITEFISH 

Minimum Size Limits. The Scales vs. the Yard Stick 

By C. H. Wilson 

The purpose of this paper is to obtain from the Ameri- 
can Fisheries Society the endorsement of the best and safest 
method in the measurement of the whitefish of the Great 
Lakes that will give said fish at least one opportunity to 
reproduce its kind before being taken for the market or the 
table; such method to show both weight and length of fish 
to be taken; such endorsement to carry with it a recom- 
mendation to all states and provinces interested urging the 
adoption of the same. In this discussion of the whitefish 
the word is used as defined in the international treaty be- 
tween the United States Government and Great Britain con- 
cerning fisheries in waters contiguous to the United States 
and the Dominion of Canada, which is as follows: "This 
term includes the Lake Superior or Labrador whitefish 
(Coregonus clupeiformis) and Lake Erie whitefish (Core- 
gonus albus). It does not include the Menominee white- 
fish, called the Round Fish or Pilot Fish (Coregonus quadri- 
lateralis)." 

It is the firm belief of the writer that regulation by a 
minimtmi size limit of this fish is the most important of all 
present forms of protection to insure a generous supply of 
eggs for hatchery purposes, thereby largely increasing the 
present supply for commercial purposes. It is to be re- 
gretted that in all the valuable and helpful discussion of 
whitefish by our Society comparatively little in detail has 
been said about size limits. Certainly not as far as minimum 
size limits are concerned. In all instructive papers written 
in recent years on this valuable food fish little is found 
regarding protective size limits that would justify state or 
province in its acceptance of them in the formulation of 
regulations having in view a maximum amount of protec- 
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tion with a minimum amount of expense or hardship to the 
commercial fishery interests, and as before stated it is a 
source of regret for it seems to be the weak point in the 
armor of protection that has been thrown around this species 
through the efforts of the Society, its members and friends. 
This weakness in our armor has been discovered by th^ fish- 
ery interests, who prefer temporary advantage rather than 
permanent profits and successful efforts have already been 
made to break down former legislation which gave a fair 
degree of protection. Up to 1912, every state and province 
interested in the Great Lakes, save Pennsylvania, gave a 
minimum size limit of protection to the whitefish. Ohio's 
law is one and three-fourths pound in the round; Minne- 
sota's, two and one-half pounds in the round, while the 
other states' and the Dominion's regulation is two pounds. 
This latter weight of a minimum size of two pounds has 
the endorsement of the heads of fisheries departments of 
both the United States and the Dominion of Canada, has 
the recommendation of the International Commission and 
was embodied in the treaty on international control of con- 
tiguous waters of the United States and Canada. When we 
of the states bordering upon the Great Lakes consider that, 
for twenty or more years, the United States Bureau of Fish- 
eries has planted annually in those waters upwards of 
200,000,000 of whitefish fry, the question is asked why 
these states should not legislate in harmony with the wishes 
of the Bureau of Fisheries, which are, as expressed by the 
Commissioner, that a uniform law of two pounds in the 
round for whitefish would be beneficial. Let us go back a 
moment to Pennsylvania. Notwithstanding that state has 
been accorded for years the privilege of taking and has taken 
millions of whitefish eggs from Canadian waters, and has 
received annually from the United States Bureau more 
whitefish eggs than any other state, some years more than 
all other states combined, one looks in vain in the Pennsyl- 
vania digest of fishery laws for even the word "whitefish," 
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there being no direct protection by minimum size limit or 
close season during spawning season, the size of mesh of 
nets permitted in Lake Erie being the smallest known to be 
used for commercial fishing for fish other than trout in that 
lake. 

Let us now turn to the Empire state, producing as it does 
only about ten per cent of the fish consumed within its 
borders, relying upon state and province for the balance of 
its requirements. Previous to 1909 there had been prac- 
tically no restrictive legislation regarding size of gill nets to 
be used, close season or minimum size limit — an open sea- 
son with unrestricted market. In 1909 legislation was se- 
cured in harmony with other states and provinces — close 
season during spawning season and minimum size limit of 
two poimds in the round. The old regulation regarding the 
size of mesh of gill nets to be used was not disturbed by 
statutory enactment, power being conferred with the com- 
missioner to file with the Secretary of State an order in- 
creasing the size of mesh of nets to be used. This, however, 
was not done until two fishing seasons were passed, the 
order when filed not taking effect until January 1, 1911. 
One can readily see that commercial fishermen objected to a 
law that previous to 1911 permitted sale of licenses to use 
nets of such small mesh that the size limit of fish was vio- 
lated; however, it must be said that the Lake Ontario fish- 
ermen endorsed the regulation and the Lake Erie fishermen 
said they did not wish to take immature fish under two 
pounds in weight. In 1912, there was a codification of the 
fish and game laws of the state ; many hearings were given 
by the able committee on codification, the friends of the 
whitefish contending that the former regulation was fairly 
satisfactory to the people and not unjust to the commercial 
fishermen, confident that when a sufficient time had elapsed 
to show results, these regulations, ably assisted as we have 
been by state and national hatcheries would prove of great 
advantage in the rehabilitation of the whitefish industry in 
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the state, asked for its retention in the new law, which was 
granted. The codification committee, its work well per- 
formed, presented a printed report to the conservation com- 
mission now having charge of the fish and game matters of 
the state. When this report was presented by the commis- 
sion to the legislature for the purpose of legislative enact- 
ment it was discovered that politics, which has been so ably 
defined by a former president of the society, as a disease, 
had had its day in court, and that the cold-storage men, fish 
dealers, and their friends had gotten under the armor of the 
system of protection of the whitefish by the way of the size 
limit, for this bill displaced the former regulation and 
adopted a new method of measurement by making a mini- 
mum size limit of 12 inches, with no close season for white- 
fish for Lakes Erie or Ontario. This is the present regula- 
tion, and we are to consider this method of ascertaining size 
of maturity upon the precedent established that of a 12-inch 
size. The changing of the manner of determining the size 
of whitefish to be taken from a weight to a measure of length 
is indefensible. As is well known the common method of 
ascertaining size of the mature whitefish is a standard one 
endorsed by the various heads of fish and game departments 
of all states and provinces except as above stated. No state 
or province, the United States Bureau of Fisheries, or the 
fish culturists use any but a weight system of measurement, 
and the only records of importance to be found where the 
inch method has been used at all is in the handling of given 
specimens for purposes of scientific study and identification 
of species, none of which harmonize the 12-inch idea of 
protection with that of two pounds in the round. Further, 
in states and provinces outside of New York, which now 
assist in supplying our demands for the fish, the fishermen 
and the dealer is subjected to expense and inconvenience, 
entirely unnecessary, and places upon fish and game depart- 
ments, who ship fish out of their own jurisdictions, the re- 
sponsibility of legislating and enforcing regulations in har- 
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mony with New York statutes to protect their own interests, 
and in the last analysis provides a way of weakening the 
conservation of a once most valuable food asset. Under the 
second head of objections to change of method of measure- 
ments of whitefish, particularly of the 12-inch regulation, as 
embodied in the fish and game law of New York, our con- 
tention is that for the purposes of fish culture or propagating 
or increasing its supply such 12-inch fish would have no 
value, although the contention is made that a 12-inch fish 
might possibly spawn. This is not a protective measure, but 
a license to exterminate. Furthermore, as before stated, 
this proposed change of method of measurement of this fish 
has never been used by any state or province; neither is it 
recommended by any one as a safe or practical method of 
determining the proper size of a mature fish ; neither has it 
the endorsement of one single fish culturist, having had or 
now having practical experience in the propagation of this 
species, either in state, national or provincial governments 
bordering on the Great Lakes; and the conclusion of many 
of these practical men, with whom the writer has had per- 
sonal correspondence on this subject, is perhaps best stated 
by one of the superintendents of a United States hatchery, 
showing a large annual output of whitefish fry, who writes : 
"No one would think for a moment of taking a 12-inch 
whitefish for hatchery purposes.'' Thus are the statements 
of those who favored and proposed this regulation dis- 
proved. So also is the further statement that a 12-inch 
whitefish would weigh from one and three-quarters to two 
ix>unds disproved by actual specimens from Lake Erie, pro- 
duced at the hearings before the Senate and Assembly com- 
mittees on fish and game. Such exhibits show, as do gov- 
ernmental reports of these fish taken for scientific purposes, 
the utter fallacy of both contentions. The following are the 
measures and weights of fish shown in Albany, coupled with 
a fairly selected list from government reports, to which allu- 
sion has been made. Of the specimens of Lake Erie white- 
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fish, shown at Albany, the smaller measured fifteen and one- 
quarter inches, weight one pound and nine ounces, while the 
larger measured sixteen and a quarter inches, weighing one 
pound, twelve and a half ounces. With the customary allow- 
ance of one-eighth for the shrinkage by evisceration, the 
smaller fish would weigh one pound twelve ounces, the 
larger one pound fifteen and a half ounces plus. The latter 
fish presumably was, when taken from the water, a fish of 
proper size to be taken under the law. 

List of specimens in Washington, as shown by reports : 

Name of Lake Length Pounds 

Lake of Woods 21 in. 2^^ 

Champlain 15 in. 1 J4 

Champlain 20 in. 2j4 

Michigan 1 1^ in. 7 oz. 

Erie 20% in. 3}i 

Michigan 14^/4 in. 12 oz. 

Michigan 14j^ in. 14 oz. 

Herrings 

Herrings from Lake Michigan, 13% in. weighing 10 oz. ; 
1334 in., weighing 13 oz. ; 13% in., 14 oz. 

From Lake Ontario — 12 in., 8 oz. ; 14 in., 16 oz. 

Lake Huron — 11 in., 5 oz. 

That the first appearance upon the spawning beds of the 
whitefish, according to Dr. Jordan, is not the best evidence 
of its maturity is strengthened by Government reports of fe- 
males taken in Lakes Michigan and Huron from 1904 to 
1911, inclusive. Females taken, 39,789; females stripped, 
29,485 ; males taken, 75,821. There is no record of number 
of males treated or handled. Presumably not all rejected 
females were immature ; however it is fair to assume that a 
large percentage were immature, thereby strengthening the 
opinion of many fish culturists that the statement of the 
late Frank N. Clark, that a mature fish should weigh two 
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and a half pounds is a correct one. This same weight 
is the law for the State of Minnesota. Another very 
serious objection to the 12-inch provision is that furnished 
by a prominent member of the Society, viz.: that "as a 
commercial commodity such fish has not reached 50% 
of its potential value, and the taking of such fish must be 
a financial injury to the commercial fishermen. Further- 
more, it is idle to presume that, under this system, no white- 
fish will be sold which, at the time of capture, was not of 
required length, said fish having undergone the inevitable 
change incident to transfer to market and cold storage oper- 
ations. How, may I ask, will the sale of whitefish as her- 
ring (a less valuable product of the Great Lakes), under a 
12-inch law, be prevented? Already this phase of commer- 
cial dealing has been a source of trouble in some states, it 
being almost impossible for the average man to distinguish 
between the two fish. 

Under present conditions it is practically impossible for 
any state having a large population to furnish from the in- 
side all food fish demanded by the people; and it should be 
easy to conclude that wisdom would dictate the necessity 
of not only protecting and conserving its own meagre supply, 
but throw around the incoming supply of fish the same pro- 
tection accorded by the state or province from which they 
come that we with them may give stability to their own 
regulations and so continue their supply as well as our own. 

The State of Pennsylvania does not in any way do this, 
and, of course, in New York, this is not what is being done 
under the 12-inch law. And when we remember that about 
one-tenth of the population of the United States are in New 
York, and that 90% of her supply of fish must come from 
the outside, do you wonder that we are disturbed with 
thoughts for the poor and those who for conscience's sake 
must purchase fish for food, and so come to you for assist- 
ance. 

It has been stated that this 12-inch law on whitefish in 
New York is a license to exterminate. — Let me add, not 
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only our own, but your own, and Canada's own, supply of 
food fish of this variety, for, if it has not already, it surely 
will become the dumping ground of the immature and il- 
legally taken fish of your state and province, to the disgrace 
of the state and the jeopardy of the food fish supply of the 
continent; and this condition exists today, gentlemen, as a 
result of the insistence of politicians and the paid efforts of 
attorneys for the fish trust, cold-storage men and dealers, 
whose principles of doing business recognizes no delay in the 
taking of profits and brook no interference with their meth- 
ods of conduct in business. Let us not deceive ourselves by 
believing that one point gained by these men opposed to the 
proper protection of fish life, as exhibited by legislative 
action in Pennsylvania and New York, will satisfy them, for 
it is here stoutly maintained that such successful breaking 
down of protective legislation will prove an encouragement 
to further encroachment upon laws protecting other varieties 
and in other states, thereby proving a menace to all legisla- 
tion protecting fish life. 

This is not all. Look at figures a moment. The Census 
Bureau at Washington, in 1909 report, states the value of 
whitefish fisheries for that year to have been $524,650; 
while the United States in 1910, on that portion of the 73,- 
000,000 pounds of fish sent to us from Canada that year, 
paid in duties alone $463,663. These latter figures were 
taken from the ''Reciprocity Report," which shows a total 
value of food fish and fish products for that year from 
Canada alone of $4,920,236. Expensive, is it not? Duties 
paid for year 1910 almost equal in value the total catch of 
whitefish in United States for 1909. Neither is this all. 
The worst is in prospect, and will be given as briefly as 
possible. The Canadian people now chafe under the situa- 
tion that has arisen through the organization of an American 
monopoly to control the Canadian Great Lakes and other 
fisheries, the operation of which, in order to supply the in- 
satiable demands of the great cities of the United States, 
deprive the Canadian people, and to their great injury, of 
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the carefully estimated amount of 95% of their catch of 
food fish. Already the Georgian Bay Fishery Commission, 
alarmed at the decrease in the annual catch of whitefish, 
have recommended to the Dominion Government a measure 
which would prohibit the export of this species. This half- 
way method does not, however, meet with the views of the 
Ontario Game and Fisheries Commission, but rather that 
the power of the trust should be broken and that the re- 
quirement of all classes of her citizens should first be met, 
equal attention being paid to the coarse as well as the finer 
varieties of fish; and, need we be surprised at their position, 
when we realize the fact that, immediately preceding the 
Lenten season, two years ago, in the United States, the fish 
trust advertised cold storage suckers and mullet at five cents 
per pound. Truly an ennobling prospect for the poor as they 
approach this annual period of fasting and prayer — ^a dis- 
grace on any nation. Ontario doubts not that prohibition 
of exports in a modified form would be a powerful factor 
in remedying the deplorable condition both of her fisheries 
and her fish market. Expression of their views is found in 
the conclusion of the Commission under general recommen- 
dations in regard to the Great Lakes commercial fisheries, 
section 8, and is as follows : "That steps be taken to have the 
export of whitefish and lake trout prohibited for a term of 
at least five years by a Dominion regulation, and that, mean- 
while, the further export of these fishes be prevented by 
the endorsation of licenses issued to the fishermen and fish 
buyers, with a provision to that effect." In addition to the 
above, the Commission deals quite extensively with the 
question of an export duty on both coarse and fine com- 
mercial fishes. While both Dominion and Provincial Fish- 
ery Departments are showing great interest in these matters, 
there appears another powerful factor in the matter. Ref- 
erence is made to the Commission of Conservation of Can- 
ada. In one of its reprints of report of 1911, quoting from 
the report of the Manitoba Commission regarding whitefish 
size limits, recommends closing of summer fishing at least 
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in Lake Winnipeg, such close season to continue until evi- 
dence forthcomes that the fishing resources of waters named 
had reached their former plentitude — a gradual increase in 
size of mesh of nets to be used and that, in view of the fact, 
brought to the attention of the Commission that, during 
the winter of 1911, several carloads of whitefish, caught in 
the waters at the north end of Lake Manitoba, were found 
by the buyers after purchase to be fish of such small average 
size that it was necessary to hold them back until catches 
of larger sized fish could be secured to mix with them before 
exporting the whole. In this way alone was it possible to 
raise the average of the shipment to a marketable size. 
Continuing, this report states that they are aware of the 
fact that a large quantity of whitefish, under the legal size 
of two pounds in the round, the results of the previous 
years 1909-10, are still held in storage in Winnipeg. Now, 
in view of these facts, the Commission concludes as fol- 
lows : "We are convinced that it will be absolutely necessary 
to require the use of nets of not less than five and a quarter 
inch extension measure, if such a destruction of small white- 
fish as that we refer to is found to continue.*' There can 
be for us but one logical conclusion regarding the above 
facts, viz. : That any state that permits the sale of these im- 
mature fish becomes the dumping ground of the illegally 
taken fish of our neighbors, and, if from Canada, you may 
rest assured of their treating in like manner all illegal and 
immature fish from your own state. When, **under present 
conditions Canadians, when buying fish, actually pay a profit 
to four different persons, viz. : First, the fisherman ; second, 
the wholesale fish dealer; third, the jobber or middleman; 
fourth, the retail fish dealer," is it to be wondered at that 
this Conservation Commission of Canada, after investiga- 
tion, declare new regulations desirable and propose a list of 
recommendations drastic in character that will save to Can- 
ada her great fishery interests? If these two methods of 
determining the size of mature fish for purposes of legisla- 
tion are to be used, it becomes necessary that there be estab- 
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lished a standard, a harmonizing of pound and inch meth- 
ods, quite as necessary as the standardizing of sizes of output 
of hatchery and certainly of more far reaching importance. 
In the consideration of the question of determining just how 
long in inches a whitefish must measure to harmonize with 
the present standard of practically two pounds to the round, 
it may be stated that one fish culturist of forty years' ex- 
perience writes as follows: "A twelve inch whitefish will 
not on the average weigh one and a half pounds, and in some 
waters not over one and a quarter pounds." The Hon. John 
C. Speaks, chief warden, Ohio Fish and Game Commission, 
writes in this connection that, in his opinion, it would be 
an excellent idea to have a conference in Washington or at 
some other convenient point, and endeavor to decide upon 
some policy or plan which will insure co-operation, while 
another commissioner has offered to make weights and 
measurements of whitefish during the coming season's oper- 
ation and report results. The department at Washington 
will also be requested to ask fish culturists operating white- 
fish hatcheries to take weights and measurements of white- 
fish taken during the coming season, having in mind the solu- 
tion of these questions. The present fish culturist of New 
York, in his book on "Food and Game Fishes of the State," 
1903, page 313, speaking of the whitefish, makes the follow- 
ing statement: "In Lake Erie, in 1885, the average weight 
was between two and three pounds. The length of adults 
will average twenty inches." After much thought and ob- 
servation, it is the personal opinion of the writer that, for 
purposes of legislation, the inch measurement of a two 
pound whitefish should be sixteen inches or more. In what 
has been said about advocating size limits in detail, it is to 
be understood that the larger part of the credit of estab- 
lishing such size limits rests upon this Society and the many 
fish culturists and heads of departments who for years 
have advocated this measure of protection. 

With personal acknowledgments to the many state com- 
missioners, to provincial departments of fisheries, to the 
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commissioners at Washington and at Ottawa, to the many 
eminent fish culturists of state and national departments, 
to the Commission of Manitoba, and the Conservation Com- 
mission of Canada, for their valuable reports, to your great 
big member, Kelly Evans, of the Ontario Commission, to 
the contrary winds that have only served to stimulate us to 
labor in the interests of the poor who suffer because of lack 
of food, and to the American Fisheries Society, its mem- 
bers and friends, with acknowledgments to all for assist- 
ance given in the production of this paper, it is concluded 
with the sentiment of Evans that no great stretch of imagi- 
nation is required for us to see and conclude that the whole 
question of the commercial fisheries, not only of the Great 
Lakes bordering upon the two countries, but all waters pro- 
ducing marketable fish, is not only of national, but of inter- 
national importance, and that, if we would conserve that 
which is of vital importance to the food supply of a conti- 
nent, we must have protective size limits that will afford 
each fish an opportunity to at least once produce its kind 
before capture; and you are urged, after deliberation, to 
write into your reports plainly the best methods required to 
produce such results, and to write across the heavens above 
this continent such ruling that he who runs may read, that 
states and provinces may have no excuse for lack of har- 
mony in the laws of protection and conservation, and that 
justice and fair dealing may prevail. 



FISHWAYS FOR THE RANK-Ajfo'EILE 

* • * • • 

By W. O. Buck *** .{ //•• • 

In his clear and complete article on fishways, publishetl* 
in the Report of the United States Fish Commission, Part 
II, for 1872-3, Mr. Atkins remarks that it had been deemed 
expedient to provide fishways for salmon, shad and alewives 
only, that is, for fishes specially classed as migratory be- 
cause they run from the sea into streams to spawn. It long 
had been realized that obstructing the passage of these fish 
up the streams must be fatal to the fisheries, and even now 
when artificial propagation has advocates so enthusiastic as 
to claim that it is the proper method, no one will go so far 
as deliberately to throw away the aid which fish bring to the 
good cause when allowed to spawn naturally. 

The recognized American authorities on the subject, At- 
kins, McDonald, and Von Bayer, after carefully reviewing 
all the various fishway designs and approving several of 
them, conclude by each proposing a new plan. This argues 
that preceding ones were not entirely satisfactory. 

After mulling over the subject a few years, the writer 
followed these distinguished examples and planned a modi- 
fied form of fishway for the dam at Grand Lake Stream, 
Maine, and procured the consent of the powers that were 
to have it built. Some members of the Society will recall 
a description of this fishway, presented some years since 
and accompanied by a promise to report later as to its effi- 
ciency. Observation of the fishway for a year or more 
failed to reveal the passage of salmon through it, and Mr. 
Story, in charge of fish cultural work at that point for the 
past three years, writes : "In regard to the fishway, I doubt 
if a salmon ever went through it. My idea is probably 
worthless, but I think the great fault is lack of inducement 
— remedy, more water, also place fishway near greatest cur- 
rent. I think the fishway should vent all the water needed 
in low water. We know that fish could go up this fishway, if 
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they wanted to ; w^.aljp^'findw they will leave the fish way and 

go to the opon.'gjCte; even though they cannot get up, which 
goes jto Jro^e. tlia*t in order to make fish do as we want them 
.■to'weXraust make conditions conform with their instinct." 
^ ; '•An excellent and expensive fishway at Bangor, on the 
Penobscot, was at one time examined by the State Commis- 
sioners and found to contain salmon in nearly or quite all 
its pools, and salmon are found in the river above the dam. 
This seems to argue the efficiency of the fishway. Never- 
theless the pool below the dam is an excellent one for the 
fly-fisherman to exercise his art and the fish do so abound 
there that good catches are made in spite of the fact that 
salmon do not feed in fresh water and it therefore becomes 
necessary to attach the hook to some other portion of their 
anatomy than the appetite. Moreover, this is a compara- 
tively low dam and the water-level below is determined by 
the tide, which rises and falls some 10 feet. At high tide 
and especially at a high spring tide, or on occasion of an 
easterly storm when the water is driven into Penobscot Bay, 
it is probable that salmon can pass the dam by way of the 
log sluice, and the assumption (quite gratuitous) that this 
is the road by which they go would explain their presence 
above the dam and also their waiting at its foot. 

Of the three classes of fishes above mentioned, whose 
tastes have been considered in the planning of fishways, sal- 
mon are doubtlessly best able to meet and overcome diffi- 
culties and we have heard their verdict in regard to two of 
the plans proposed. In offering a new one, the writer justi- 
fies himself not so much on this verdict regarding the older 
plans as upon certain observed facts, which may be set 
forth briefly. 

1. In handing young fish in troughs it is usual to set the 
trough with some slant so that in cleaning the bottom the 
sediment can easily be brushed toward the foot. This oper- 
ation is helped by raising the dam or removing the outlet 
plug so that the water is drawn down until only a thin stream 
remains in the upper part of the trough, but the young fish 
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will push up in this to the intake even though they are not 
half submerged. 

2. Similarly young salmon have been seen to crowd up 
on the apron of a dam to the very gate when all the gates 
were closed and the only flow was leakage hardly more 
than enough to keep the planking wet. 

3. In the traps in use at Grand Lake Stream the salmon 
are captured on their way down from the lake to the stream, 
being guided by an arrangement of nets into a small en- 
closure. When they seek to pass out of this, their search is 
upstream and the only upstream egress is through a funnel- 
shaped opening at the bottom and only 6 inches square. 
Small as this is, the largest salmon in the stream always find 
and pass it promptly. As there are usually some in the catch 
weighing 7% pounds, and a sea salmon still larger is occa- 
sionally taken, it is evident that salmon are willing to pass 
through a very small opening, if only it is in the right direc- 
tion to meet their views. 

4. This fact is still further shown by their behavior in 
the enclosures in which they are held during the spawning 
season. The barriers forming these are of fine netting held 
by stakes and weighted to the bottom by chains laid in a 
fold of the net. If there is a small gap under the upstream 
net, where the net does not fit the bottom closely, the fish 
will wriggle through, even digging under or lifting the 
chain if necessary. 

5. On a steep sloping ledge covered with moss and slime, 
trout have been seep to make their way upstream in water 
too shallow to cover them and which was very swift. In 
that case they would push ahead a short distance and stop, 
possibly catching hold of irregularities, or more probably 
by resting the broad pectorals on the bottom and allowing 
the pressure of the current to hold them at anchor. That 
the current will have this eflfect a simple experiment will 
show. Put a shingle at the outlet of a sluice so that its thin 
end will rest on the bottom and the thick end will project 
below the end of the sluice. Half the length of the shingle 
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may thus project before it will be moved downward by the 
current. Now raise the thin end a trifle and see how quickly 
the current will have the mastery. 

The suggestions for a fishway, which it is desired to base 
on these observations, are: 1. The bottom of the fishway 
should be uninterrupted. A swift current is no great ob- 
stacle, if only the fish have access at all times to the bottom. 
Nor is a smooth slippery bottom objectionable but rather 
the reverse. No argument against this view can be based 
on the fact that the bottom of most streams is irregular, 
for in the roughest streams everything is covered with 
slimy, slippery growths. 

2. There should be a continuous smooth flow along the 
bottom. To secure this it is proposed to build a straight 
steep sluice and insert partitions in this sluice leaving open- 
ings under each partition all the same height and across the 
entire width of the fishway. It is evident that the total 
fall will be divided into as many steps as there are partitions 
and the fluctuations of level above or below the dam will also 
be so divided and the flow will never be too small nor too 
great, provided the right number of partitions has been 
inserted. 

This mode of reducing the head and thereby the velocity 
of the current is that of the Hockin fishway figured by Mr. 
Von Bayer (Bulletin of the Bureau of Fisheries, Vol. 28, 
1908) and at certain stages of water might be that of the 
Cail and Von Bayer fishway s also. The plan proposed dif- 
fers radically from all of these, however, in three points: 

1. In having the bottom a continuous slope without steps. 

2. In having the openings at the bottom and imder the 
partitions rather than through them, and: 3. In the exten- 
sion of the openings across the whole width of the fishway, 
thus avoiding horizontal eddies. It is not claimed that there 
will be no eddying but it is believed that the eddies will be 
vertical and mostly above the bottom and that there will be 
a current along the bottom constantly in one direction, 
although doubtless varying in vdocity at different points, 
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being slower between the partitions than under them. The 
build of fishes enables them to head upstream with less effort 
than in any other direction, or just as a weather-vane points 
to windward. Their whole energy may, therefore, be ap- 
plied to stemming the current and every move will set them 
forward in the right direction. Prof. Elias Loomis once 
said to his class: "If you wish to know how anything in 
nature will behave, you must experiment; you can't reason 
it out beforehand." In suggesting this plan for a fishway 
the writer wishes to admit that the fishes still hold the same 
veto power which they have been exercising at their own 
sweet wills in regard to all previous plans. That is, although 
the plan is based on observed habits of fish, as well as hy- 
draulic principles, still it must be admitted that no fishway 
has yet been built on this plan and submitted to the fish for 
approval. For the benefit of the daring innovator who may 
venture to build one, a few further suggestions are offered. 

1. Have the openings at the upper and lower ends of 
the fishway as low as practicable, that is, not only on the bot- 
tom of the fishway but on the bottom of the stream, or as 
near it as may be practicable. 

2. Where the opening is above the bottom of the stream, 
extend the bottom of the fishway beyond its sides up or 
down stream, as the case may be, so that fish may pass to 
and from the apron thus provided in water less swift than 
that of the fishway itself. 

3. Where practicable, build the fishway above the dam. 
This last because there are almost sure to be leaks, and a 
leak into the fishway through a crack in side or bottom 
is far less dangerous than a leak out of it. This is not mere 
theory, but is based on the observed fact that numbers of 
salmon have been found caught and killed by being held by 
pressure of water at a crack in the planking above a dam. 

In conclusion, it may not be amiss to refer briefly to the 
points in which existing fishways seem to the writer to 
come short. 
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1. Fishways of the older styles which have the advan- 
tage of an inclined plane for the bottom have this either 
vitiated by partitions producing steps or offset by the disad- 
vantage of whirling currents and eddies. The Grand Lake 
Stream fishway is faulty in both respects. 

2. All fishways having an intake at the top are open 
to the further objection that flow of water through them 
varies greatly at different levels or stages of the lake or 
stream above the dam. And this variation is not limited 
to the flow over the top, but, as the level varies, the rate of 
flow through submerged openings, if any, varies also. 

An effort is sometimes made to obviate this difficulty by 
completely enclosing the upper pool of the fishway so that 
there is no overflow into it even at the highest stage of 
water, but it is supplied through an opening submerged at all 
times. This is good so far as it goes, since the variation 
of level will be halved and in some situations halving will 
keep it within the limits of the powers of the fish for which 
it is intended. But it is clear that such an expedient would 
not meet conditions like those at Grand Lake Stream, where 
the fluctuations extend to the whole height of the dam. 

Thus far we seem to have wandered from the subject 
announced at the start and to have been considering salmon 
instead of small fry. But the fact to which attention has 
been called as true of the ablest fish in the stream is still more 
true of all the rest of its inhabitants. All prefer a foothold 
and most of them absolutely require it. Moreover, all are 
in a way and in some degree migratory and all are liable to 
find themselves downstream of an obstruction. The migra- 
tions of salmon, shad and alewives are determined by the 
spawning instinct and by the search for food and suitable 
temperatures. These motives affect all the creatures in the 
stream more or less, so that it is doubtless true that differ- 
ences in the migratory habits of fishes are of degree rather 
than of kind. 

Nor can it be doubted that it is equally important to keep 
the stream stocked with the smaller creatures as with the 
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larger. It is as true in the water as out of it that the higher 
is absolutely dependent on the lower and the all-important 
problem of fish culture is the food problem. Doubtless many 
of the disappointments met by those who try to stock ponds 
and streams are due to want of attention to this point. Too 
little inquiry is usually made as to the amount of food in 
the water or the date at which it becomes available. Fish 
hatched prematurely and planted in water so cold that none 
of the food creatures are yet developed in it, or fish pro- 
duced or planted in too great numbers for the food-supply 
of the locality must perish. These statements sound almost 
exactly like platitudes, but they must be repeated as long 
as they continue to be disregarded. 

DISCUSSION 

Prop. L. L. Dyche, Kansas: I am interested in this subject of fish- 
ways, because the Kansas Legislature passed a law, influenced largely 
by a number of petitions sent in by citizens, compelling owners of 
dams and other obstructions in streams, which prevented fish from 
going up stream, to put in fishways. Then the matter was turned over 
to the Game and Fish Warden and he was told to see to it that the 
fishways were put in. 

We immediately devised the very best fishway, for the least money 
possible, that we could, with the help of a number of engineers; we 
published an outline of it in the proceedings of this Society last year. 
However, the planning of a fishway on paper and publishing it in the 
Transactions is one thing, and building one that will actually permit 
fish to go up stream is another. However, we had to make a start of 
some kind to satisfy the demand for fishways made by people who live 
above the dams. 

We have superintended the building of several fishways, and no two 
of them are alike, because we find that the dams and obstructions in 
streams are different, and the streams themselves differ greatly. 

The chief ideas in this fishway, as you will see by examining the 
plan that was published in the proceedings last year, is a trough, some 
four or five feet wide, starting up above the dam, and running down 
to some pool below the dam, and having one foot elevation to five feet 
of run. We put in three or four of those built along the lines sug- 
gested in the plans that were published in the proceedings of this Soci- 
ety. As yet we have not had time to secure definite information as 
regards their success. If fish do not go up through them, they are of 
no value. 
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At Wichita, Kan., a modified form of this fish way was put in over 
or rather around a dam that was built across the little Arkansas. 

Mr. Wells, City Engineer of Wichita, and myself figured out a plan 
of having a fishway that would start right up close to the dam, so that 
the water would really fall over it and on it The fishway started dose 
to the dam and went north until it got past the abutment; then it 
turned and went west behind the abutment, and reached the water sev- 
eral feet above the abutment Of course a trench was dug behind 
the abutment, and when the fishway, which was built of steel, was 
finished, that part behind the abutment was covered with earth. In 
the building of such a fishway some of the rules for btiilding such 
structures were violated. In a way it was an experiment Mr. Wells 
watched this fishway last spring during May and June, as many 
people had grave doubts about the thing "working." The fact is that 
both the engineer and myself had doubts. However, Mr. Wells reported 
to me that the fishway was a great success. Many fish went up, espe- 
cially catfish. The exact number and varieties that go up during a 
given length of time we hope to be able to report at some future meet- 
ing. However, the fish went up in such numbers that it was necessary 
to protect the end of the fishway from poachers at night It was dis- 
covered that certain persons were stealing the fish that came up 
through the fishway. 

C. K. Cranston, Oregon: What were the species? 

Professor Dyche: Many catfish, both bullheads and channel catfish 
and a good many scale fish, but I could not be sure of the species 
from the description given. 

I studied the Cail fishway and others, but it costs a good deal of 
money to build them. The fishway we have planned is not expensive. 
We hope in the future to determine its efficiency for different streams 
and for dams of different heights. 

In Arkansas City, Kan., a fishway has been built following plans 
published in the proceedings. It has a straight run from the river 
below the dam to the water above. It is on the south side of the 
river and passes up along the side of the abutment. This entire struc- 
ture is built of cement ; it is as solid as stone. I was told by fishermen 
that fish went up this fishway. I went to see for myself, but it was in 
July and about noon time. I saw no fish in the fishway. Another year 
may furnish some definite information, when we hope to have capable 
men in charge of these fishways. 

Mr. Cranston : How did you meet the difficulty of the varying 
height of the crest of the dam caused by these steel sheathings you 
described over the Wichita dam? 

Professor Dyche: The fishway was built underground, starting 
below the dam and passing around behind the abutment and reaching 
the water above the dam. 

Mr. Cranston: So that in the high stage of the stream the fish 
would enter the upper stream well below the surface? 
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Professor Dyche: Yes. But even in low water the fish would 
come out a foot or more under the surface of the water. 

Mk. Cranston : Then at a very high stage would not the pressure 
of the water from the head be too great? 

Professor Dyche: Yes. Fish will not go up stream at all when 
there is such pressure. High water is a catastrophe for fish, and they 
do not try to do anything under such conditions except to protect 
themselves in more or less sheltered places. 

Mr. Nathan R. Buller, Pennsylvania: I am very much interested 
in this fishway proposition before the Society at the present time, and 
I would like to get some information in regard to fishways. 

One of the nightmares of the Commissioner of Fisheries is caused 
by a law that compels all dams built in Pennsylvania to be provided 
with fishways for the fish to ascend the river. The Susquehanna River 
is a shad stream emptying into Chesapeake Bay. The shad ascended 
the river and there were fishing rights granted by the state to a great 
many owners of land along the shores of the river. Some years ago 
the Pennsylvania Water & Power Company erected a dam across the 
river, 65 feet high and almost a mile in length. There was placed in 
that dam on the Lancaster County side a Cail fishway, the entrance 
being at least 1,200 or 1,500 below the breast of the dam. This season 
I had a representative on the ground from the time the shad fishing 
season opens until thirty days after the dose, making a daily investiga- 
tion to find out whether there were any fish ascending the fishway. He 
would have the fishway emptied and drawn off twice a week. On four 
different occasions I was there myself, and we failed to find any fish 
ascending or coming through the fishway, with the exception of four 
or five German carp ; and the supposition is that they were going down 
instead of going up. They were all pounded to pieces. But as far 
as the shad is concerned we are absolutely certain that not a shad 
ascended the river. 

Now, the people living on the upper waters demand an adequate and 
practical fishway into that dam for the purpose of allowing the shad 
to ascend the river, because they claim that this dam has taken away 
their inherent rights. 

Now, if there is anybody in the Society that knows of any model 
or any plan that is practical for the ascent of the shad, I would 
like to learn about it. The shad is probably peculiar in its manners 
as compared with some other fish. For instance, the shad will not leap, 
and they will not pass under a shadow. The only possible fishway 
that could be placed in that dam, of any benefit to the shad, would be 
one where there would be no obstruction over the top of the fishway; 
because if a shadow is cast across the water they will not pass under 
the obstruction. 

The conditions in the river are deplorable. There were caught at 
the breast of the dam this season in round numbers about 40,000 shad. 
The barrier was there and that was as far as they could go. Besides 
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that I have found there on different occasions millions of eels, 3 to 4 
inches in length ; and millions of them dying on account of the barrier 
being placed there; and if it is possible to do so I would like to learn 
of some model or plan of a fishway for that dam that would allow at 
least the eels to ascend the river. 

Professor Dyche : My observations are confined to the kind of fish 
we have, such as catfish, bass, German carp, buffalo and suckers. I 
know nothing about shad or salmon, and our fishways are built for 
such varieties of fish as we have in Kansas. The dams we have experi- 
mented with are from 6 to 16 feet in height. It may be a more serious 
thing to put a successful fishway over a dam from 20 to 40 feet in 
height. 

Mr. Buller: This dam is 65 feet high. 

Professor Dyche: That is too much of a dam for me. It might 
discourage the most ambitious of Kansas fish. 

Mr. Cranston : The reading of the paper and subsequent discussion 
has been very interesting to me, and has called to my mind a question 
in a problem that I had to confront on which I think possibly I may 
get some information here; and in order to make this question clear I 
Will briefly state the particular instance that I have in mind. 

In the Clackamas River, a tributary of the Williamette, a large 
power company has completed the construction of a dam, for the gen- 
eration of power, which is 87 feet high. The Clackamas River is a 
fine trout stream and is a highway for the ascension of all the native 
salmon, particularly the chinook and steelhead. In compliance with the 
law, we insisted on the construction of an adequate fishway over this 
obstruction, and the company that erected it has placed there a concrete 
fishway which has as many pools as there are feet of rise, that is, 87 
pools, a foot of rise to each pool. It starts in a deep pool at the foot 
and has a tortuous course passing under itself once; it is built entirely 
of concrete; and I am told it has added to the cost of the structure 
about $20,000. It has not been installed long enough so that I can 
report as to its actual workings; but the entrance of the last pool 
into the upper pond is the one point of objection which I raised to it 
on inspection. 

Now, my question is whether the salmon, trout and other fish that 
inhabit this stream, of which most of you have some knowledge, would 
be turned back by the fact that in passing from the last pool into the 
upper waters of the pond, it will be necessary for the fish to pass 
through a gate, and through a dark timnel that is as long as the crest 
of the dam is thick, some six or eight feet. The flow of the water 
into the fishway is regulated by a large valve operated* by a hand 
wheel on the crest of the dam; and in case of very high water, this 
valve being operated to prevent the inrush of the water, would abso- 
lutely stop the passage of any fish, the flow being regulated by the 
manipulation of this valve. I haven't any doubt in my mind, from 
observing the construction of the fishway, that it is practicable in all 
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its course except this one place ; but that point "stuck" me, and I want 
to ask if there is anybody here who can give me an answer based on 
experience as to whether that would be an insurmountable obstacle. 

Mr. Buller: There is no doubt in my mind that the time is not 
distant when practically all the streams in the state of Pennsylvania will 
be a succession of dams; it will be done for the conservation of the 
water, and I would like to ask whether the construction of these dams 
will be any hindrance to such fish in the river as pickerel, pike and 
bass, and the other fish that inhabit our rivers. 

Mr. Nevin: I claim they won't want fishways at all. 

Mr. Buller : I agree with you. I never saw a fish ascend a fishway 
yet in a brook trout stream. In Broadhead's Lake, in Monroe County, 
a stream about the width of this room (about 40 feet) there was an 
8- foot dam constructed in that stream quite a good many years ago; 
and I have seen trout by the hundreds leap that eight feet and pass 
on up the stream. The owner of that dam concluded that there should 
be a fishway placed in it. There was a Cail fishway placed in it ; and I 
have scrutinized it at the time when the fish were ascending the creek, 
and I failed to see a single fish go up the fishway. As I say, I have 
never yet seen a fishway that the fish ascend. 

But what I want to bring about is this: Knowing these conditions, 
I would like to see that law taken off our statute books of Pennsylvania ; 
and what I would like to learn is whether in your opinion it would have 
any effect on such fish as the bass, pike, perch and catfish that are 
natives of our waters, and whether it would make any difference 
whether they had a fishway to go up or down or not? 

Mr. Fearing: The last thing we want a fishway for is eels. T 
think it is a recognized fact, and has been for ten years, that the eel 
brings forth its young in salt water; and it has been ascertained in 
Germany to a certainty that distance is nothing to an eel. There are 
records in Germany of eels, on their way down to salt water in the 
bearing season, having covered three, three and a half and four miles 
of absolutely dry land. The old idea of eels procreating in fresh water 
is exploded, and you cannot keep eels out Most of us who are inter- 
ested in the breeding of trout are looking for a way to keep eels out 
and have never yet discovered how to do it. 

Mr. Buller: It is a well understood fact that eels will go probably 
where no other fish will; but we have failed to find any of them 
ascending the Susquehanna River through this fishway. We have 
found them on the rocks as high as 40 feet above the river, have found 
them right on the face of the rock, wherever it was damp; but thisi 
stream that is pouring over the dam is of such volume that it is im- 
possible for them to ascend the river; and the eel in the Susquehanna 
River is a valuable food fish and supplies food, when it has the chance 
to ascend the river, to a good many thousand people. But, of course, 
we do not like them in our trout streams. 



112 American Fisheries Society 

Mr. Fearing: I would not worry about their going anywhere. 
They are like Mark Twain's steamboat. You will remember he said 
if there was a heavy dew and a man spitting tobacco juice over the 
bow the steamboat would go. (Laughter.) 

Mr. Duller : We found them dying by the millions. They could not 
get up through the fishway. 

Mr. Fearing: But you will find millions got there just the same, 
and they got there over the slime and the bodies of the dead and dying. 

Mr. G. H. Thomson, Colorado: This matter of fishways is espe- 
cially interesting to us in the west ; and we have more to contend with 
on these fishway propositions in our irrigating ditches than anywhere 
else. It is absolutely impossible for our trout to get above some of our 
dams; and after stocking our streams above the dam we find that the 
fish go down, but they cannot get back. 

Mr. J. Q. Ward, Kentucky: I wanted to ask if the paper read on 
fishways will be printed in the annual report? 

President: Yes. 

Mr. Ward: And the description of the dam and fishway built by 
Professor Dyche in Kansas is already printed in the Transactions of 
last year? 

I^iesident: Yes. 

Mr. Ward: How can I get one of those reports? 

President : The Secretary will send it to you. Write to Mr. Ward 
T. Bower, Washington, D. C. 

Professor Dyche: Last spring one day we placed 6,000 yearling 
catfish in a pond that was 50 feet long and about 20 feet wide; thtf 
water was about three feet deep. That pond was connected by a 3-inch 
pipe that led under the ground to another pond 60 feet away. During 
the night the outlet to the pond got partly stopped up with moss and 
the water rose four inches above the usual level. About 5,900 of those 
catfish came up within six inches of the surface, went down into the 
supply pipe and took the underground passage against the current to 
the next pond. When we drained the second pond we discovered that 
5,900 went through in one night. If they will go through a place like 
that it would seem that they would go through almost any opening and 
especially through an ordinary fishway. 

Mr. Fearing : You never knew a catfish to go up a fishway, did you ? 

Professor Dyche: Yes, they do in the Michita fishway, both bull- 
heads and channel catfish, and in goodly numbers. 

President: I will give an experience that I had in Minnesota. It 
has been a nightmare with me. For years I have got more damning 
about fishways than for an3rthing else. 

Mr. Nevin : Not more than I have. 

President : Every man that did not have fish above the dam blamed 
the Commissioner. My experience in fishways, had through a number 
of thorough tests, is that muskellunge, pike-perch, pickerel and bass 
will not go up a fishway to any extent. Bullheads will go up a fish- 
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way ; and I will tell, you why. I ran across a fishway on a dam after 
I had driven 20 miles to get a man to construct the fishway for a 
farm, but when I got there I found he had already constructed one. 
He built it out of two boxes made of planks, in which he had bored 
two-inch auger holes to let the fish through, and we found a bullhead 
in every hole, but not another fish. I know that bullheads will go up 
fishways because it is in them. But I believe that the fishway is vastly 
overrated. There is a good deal of myth connected with fishways, 
although it is true that trout and salmon will go up fishways. 

Mr. Seymour Bower, Detroit: I would like to inquire what advan- 
tage there is in fishways, anyway. I am not speaking of their use for 
salmon and trout, and perhaps some other kinds; but do you have any 
idea that you will produce any more fish in a river with a series of 
dams in it, where they cannot pass from one pond to another, than if 
they had free range? I do not believe you will have a pound more 
of fish with fishways. If not, what is the use of going to the expense 
of building them? 

President: That is my view. 

Mr^ Bower: Some of the rivers in Michigan are being utilized for 
water power, thus creating large reservoirs and greatly increasing the 
water area ; and there is no question but what these rivers, as a whole, 
are producing more pounds of fish today than they were before, 
whether fishways are installed or not. 

Mr. Fearing: I would like to state an experience in Long Island, 
N. Y. This whole question of fishways is becoming a serious business 
with breeders of trout in the natural trout streams on Long Island. 
In the old days there were a certain number of small fishways in all 
the streams on Long Island. Trout naturally will seek salt water if 
they can get to it. They go down to salt water, clean themselves, and 
in the breeding season came back. In nearly every stream emptying 
into Great South Bay in the old days there were fishways and the trout 
ran in and out In the multiplication of fishing clubs, sporting clubs, 
etc., everybody is jealous of everybody elses' waters, and those fishways 
are then shut up. The result has been that all the trout of Long 
Island have gradually been dying out. I wish Dr. Bean were here, 
because he has studied the question very deeply; and all the best 
authorities in the east have come to the conclusion that the fault lies 
absolutely in the inbreeding of the trout; and that is all due to the 
fact that the trout have no means of replenishing their blood; thaf 
the same trout inbreed and inbreed, and they breed tremendously, and 
the young fry grow to be fingerlings and then they die, and there has 
been found no other explanation. At first they thought it was bad 
water, but it is absolutely now supposed to be from the fact that there 
is no new blood, and in all the places on Long Island where they breed 
trout now, they put in a certain amount of new blood, fish taken from 
Pennsylvania, Rhode Island, Connecticut and Massachusetts; and the 
fish are all coming back agaia 
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In every case where a man has a small stream or a small pond, 
where there is no chance for the trout to come in from Great South 
Bay and put in new blood, they grow large. They are cannibals, as 
we all know, and those ponds end up with a quantity of large fish that 
won't rise to a fly; and they eat up all the other ones, and the young 
trout die. 

Mr. Seymour Bower : I do not question the benefit of fish ways for 
trout. It is quite necessary for trout to be able to ascend to suitable 
spawning grounds, which they cannot do if there are impassible bar- 
riers. We also know that trout, where ^ey have access to the sea 
and go to salt water, or brackish water, improve greatly; it seems 
necessary to make them strong, vigorous and healthy. 

But it is quite a different proposition, these large power reservoirs 
in rivers, such as we have in Michigan in streams like the Muskegon 
River and others, where the dams have a head of from 30 to 60 feet 
Each of the divisions between dams is a perfect unit, containing feed- 
ing grounds, breeding grounds, quiet water, rapid water and all the 
conditions essential to the production of fish at their best from the 
time of their birth till they are full adults. Under such conditions 
I see no advantage in having fish ways. 

Mr. Cranston : I believe I can promote mutual interest by a few 
remarks and a few photographs I propose to circulate without inter- 
rupting the subsequent discussion. 

We have had under consideration a fixed plan for a standard fish- 
way proposition. But my belief is that every obstruction in a stream 
is a case in itself, and that it is next to impossible to establish oi^ 
install any fixed standard fish way that will meet all conditions. To 
demonstrate the truth of that position, I have a few photographs 
illustrating two practical fishways in my district. I personally have 
inspected both of these during the time these photographs were taken, 
and I know they are practical fishways. The only objection is as to 
their capacity. We are working on them to improve them ; and in one 
case advantage was taken entirely of natural conditions. There is 
practically no semblance of an artificial structure there, but just aH 
improvement of the natural conditions to turn the flow of water 
through crevices and rifts in the barriers. I know that both of those 
fishways are practical, and still a casual observer would not probably 
know that either of them was artificial at all. I will pass these pictures 
around for examination. 

President: I think the discussion has produced one result, and 
that is you cannot have any fixed rule; that every case must be gov-* 
erned according to locality and the kind of fish in your stream. From 
that standpoint the discussion has been a success. 



PUBLICITY 

By B. G. Merrill 

Publicity is a great word. 

To make a thing public is to make it known to the people, 
to all the people; and in America that means a great deal. 
For, by the knowledge and the will of the people, great 
things are accomplished, great ends are wrought out. 

But in some manner the people must be reached; facts 
must be put before them, and their minds must be held to the 
point before they will show much interest or take part in 
any line of action. 

As a rule, men think most about the things which lie 
nearest to them; but it cannot be truthfully said that the 
fishing interests lie nearest to any great number of our peo- 
ple, in so far as their realization of the importance of the 
subject is concerned. 

Not every man is an active sportsman, nor is every man 
actively engaged in the fishing industry; but nearly every 
one is in some way a consumer; and through some one of 
these channels of interest we ought to gain access to the 
minds of the people, who ultimately have the power to in- 
fluence legislation. 

It is then by a process of education, or publicity, that 
many who have not been interested in particular must be 
made to feel that the matter belongs to them personally. In 
some way we must put the facts before them, arouse indi- 
vidual interest, and shape public opinion. 

For "It is well known that public opinion is the strongest 
force in all the world but one. Public opinion is the domi- 
nating force at all times, and never )nelds its dominant sway 
of the will of the people until truth proves its error. So 
truth becomes the strongest force in the ultimate." 

The lack of public opinion upon questions pertaining to 
the welfare of the fishing interests is due to the fact that 
the people in general are not informed on the subject and 
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do not realize the importance of the interests which they 
have at stake. 

Public opinion is essential to obtain increased appropria- 
tions for the protection, propagation, and distribution of 
food and game fish, and to secure the enactment of legis- 
lation for the preservation of our lakes, rivers and streams. 
To secure this great force publicity campaigns are a neces- 
sity. Such campaigns may be conducted in many ways. 

A publicity page can be prepared, and offered gratis, to 
the leading county papers of the country, in the form of 
plate matter. In this manner a large circulation is secured 
at a small cost. 

Through the medium of specially prepared papers and 
addresses the most forceful and interesting facts and figures 
may be put before the people. 

Fish commissions in every state should issue bulletins to 
the newspaper press of their respective states. This form 
of publicity has been adopted by many departments of state 
and federal governments with grstiiying results. 

In Illinois we have the "Fish Conservation News-Letter," 
which publishes many of the papers and addresses from the 
Transactions of this Society (The American Fisheries So- 
ciety). Copies are sent to each legislator, to every person 
interested in recreative or commercial fishing, whose name 
and address can be secured, as well as to each candidate for 
state senator and representative, and to a large number of 
editors of weekly newspapers, many of whom have repub- 
lished some of its articles. We also have the "Illinois Fish- 
erman," a monthly journal devoted to inland fisheries, com- 
mercial and recreative, and we have reason to believe these 
will assist materially in securing the enactment of desirable 
amendments to our present law, and in increasing our ap- 
propriations. 

If every member here would occasionally prepare a short 
article on the subject he is particularly interested in, and 
have it published in their local newspaper, it would aid con- 
siderably in creating favorable public opinion. We have 
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gentlemen in this Society who are qualified, by education and 
practical experience, each to take his place among the fore- 
most magazine writers on special subjects. Why do we 
not hear from them through the leading magazines ? 

We have no one to blame but ourselves for the non- 
recognition by the general public of the importance of our 
fishing interests, and the danger to the health of the people, 
as well as the fishes, of this country in the indiscriminate 
dumping, by corporations and municipalities, of all manner 
of refuse into our lakes, rivers and streams. 

Is not this subject of sufficient importance to justify this 
Society in using its far-reaching influence with the Bureau 
of Fisheries to secure the publication of a monthly bulletin 
to be sent to the newspaper press of this country? 



CESTODE CYSTS IN THE FLESH OF MARINE 

FISH AND THEIR BEARING ON 

FOOD VALUES 

By Edwin Linton 

i. popular interest in pure food topics 
One will look far to find a subject upon which the general 
public is more sensitive, or to which it reacts more readily 
than those matters which relate to its food and drink. A 
little knowledge of the subject matter of bacteriology, for 
example, while it may not become exactly dangerous, may 
easily become inconvenient and trouble producing. The 
public is justly sensitive to the adulteration of its food and, 
very rightly, is ready to visit swift and sure punishment on 
those who for increase of their own profits make the article 
which they sell different from the description which appears 
on the label. 

II. PURPOSE OF THIS PAPER 

There is a class of facts, however, that is related directly 
to our food supply, which man's cupidity has not originated 
and concerning which the public is very imperfectly in- 
formed. This is the class of facts that may be introduced at 
this point under the caption of animal parasitism. It is my 
purpose in this paper to discuss the question of animal para- 
sites, but in so doing I shall aim not so much to impart 
information as to disclose points of view that should go 
some way toward dispelling prejudice. Some attempt of 
this sort seems to be made necessary in order to prevent 
misapprehension concerning the food value of those species 
of fish which are liable to be parasitized in portions that are 
used for food. 

III. GENERAL CONSIDERATION OF ANIMAL PARASITISM 

It does not require much experience in the classification 
of living things to teach one that the boundaries of what at 
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first sight seem to be natural and obvious groups are far 
from being hard and fast lines. For example, what at first 
blush appears easier to do than to divide animals into para- 
sitic and non-parasitic forms? An attempt to place the 
animals with which one is acquainted in one or the other of 
these groups soon brings one to consider degrees of para- 
sitism. For example, there are the familiar insect parasites, 
many of which lead independent lives but find their most 
congenial habitat in those jungles of hair and feathers which 
they find on the outsides of mammals and birds. Some of 
these insects, it is true, as the bot-fly, enact a part of their 
life history as internal parasites finding favoring conditions 
in the alimentary canal pf the horse, but in their adult stage 
are as truly children of the light and air as the butterfly. 
Then, in such a classification, where is the mammal to be 
placed? During its uterine existence it is one of the best 
examples of true parasitism to be found in all the empire of 
nature. Following this important and essential act, though 
it is played, as it were, before the curtain is raised, comes 
another in which the young mammal is a highly specialized, 
but none the less true, ectoparasite. The classifier thus dis- 
covers, crown of creation though he be, that for a time he 
himself has been, so far as his method of taking and receiv- 
ing nourishment is concerned, among the lowly ectoparasites 
and the lowlier internal parasites. 

Shifting our point of view slightly, it may be remarked 
that the fauna and flora which are for a greater or less 
portion of their existence within other animals, are them- 
selves living things, and their tissues may and do become 
food for some of the animals which eat them. An example, 
from many at hand, is a cestode {Rhynchobothrium impari- 
spine) the adult stage of which occurs in the winter skate 
{Raja ocellata) and a few of its near relatives. Glancing 
over my check-list, I find that I have recorded cysts of this 
species from no less than 34 species of the marine fishes of 
New England. Now these 34 species comprise kinds such 
as silversides, smelt, mackerd, etc., which are eaten by a 
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large number of species of our food fishes. Without doubt, 
therefore, every bluefish, bonito, flounder, mackerel, scup, 
sea-bass, squeteague, and the like, which has attained mar- 
ketable size, has taken into its alimentary canal, along with 
its food, large numbers of larval tapeworms which have 
been as completely digested and with as much profit to the 
eater as were the tissues in which the cysts were embedded. 
Many examples of this sort can be named. Indeed it is 
worth while to say in passing that if the sharks and skates 
were to be exterminated almost the entire list of encysted 
parasites in the flesh and on the viscera of the bony fishes 
would cease to exist. The list of cestode parasites that are 
adult in the alimentary canals of teliosts is a very short one, 
while that of those which are adult in the intestine of the 
sharks and skates is long. Furthermorejr I do not know of 
any single species of cestode worm that becomes adult in 
both a selachian and teliost. On the other hand, several 
examples have come under my observation of species 
of cestode worms which are confined to a single species 
of shark. A notable example of this is a large tape- 
worm which I have found only in the tiger shark. It 
has been present in large numbers in all the sharks of 
this species that I have examined, but has not been met 
with in any other fish. Its life history is as yet not 
known. In whatever host or hosts it passes its larval 
stage there can be no doubt that such hosts, together with 
the larvae of this cestode of the tiger shark, are continually 
being eaten by other fish both teliosts and selachians. The 
tiger shark is far from being exclusive in its diet, the list 
of stomach contents ranging from a pure fish diet to the 
varied contents of the slop pail of a ship's galley, including 
even cotton yarn and tin cans. Similar cases could be cited 
if it were necessary in order to establish the proposition 
which I wish to make clear, viz., that although the encysted 
stages of cestode worms may have wide distribution amongst 
specific intermediate hosts which themselves form the food 
of an equally large number of species of fish and birds, they 
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are, as a rule, able to resist the digestive juices of but a lim- 
ited number of closely related species, in some cases, of but a 
single species to which they have become adapted. From 
this generalization comes the comforting thought that, even 
if we had not acquired the habit of cooking our food, which 
effectually puts a stop to any possible infection from en- 
cysted cestodes, the chances that a larva, which is known to 
become adult only in the winter skate, or in a single species 
of shark, should find congenial soil in the alimentary canal 
of a warm-blooded mammal, are too remote for even mo- 
mentary consideration. In other words, animals, and among 
them we may include man, are naturally immune with re- 
spect to a large number of parasitic forms that undoubtedly 
from time to time find their way into the stomachs of the 
eater along with the food. 

IV. PERSISTENCE OF PREJUDICE 

The difficulty attendant upon the eradication of deep- 
rooted prejudices is well known. When the prejudice has to 
do with food material, and is not based on individual dis- 
likes, but affects the people as a whole, such can be driven 
out only by fasting which merges on starvation, or by tlie 
reiteration of sound reasoning backed up by experiment and 
demonstration. Thus the splendid work of Field on the 
mussel and on the dogfish, although entirely convincing to 
those who with him put the matter to the test of taste, is but 
slowly bearing fruit, and an immense source of valuable 
food which has been unused, simply because of an unreason- 
ing but by no means unreal prejudice, is slowly beginning 
to find its way into our markets. 

In the interests of science it became my duty a few years 
ago to call attention to the prevalence of a cestode parasite 
in the flesh pf an excellent food fish, the butterfish {Pri- 
onotus triacanthtis) , Since that disclosure I have found that 
a very strong prejudice has arisen against this fish in the 
minds of a few individuals. This result is no doubt natural. 
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but since the case is fundamentally different from that of 
trichina in pork, or "measles" in beef, it seems to me to be 
advisable to make an attempt to prevent the prejudice, which 
as yet is confined to a few individuals, and based, in great 
part at least, on misapprehension, from growing to such an 
extent as to banish an excellent food fish from our markets. 



V. IN DEFENCE OF THE BUTTERFISH 

The butterfish is exceptional among our marine food 
fishes in that a considerable number of them have a small 
cestode encysted in the flesh. These cysts are small, one 
millimeter or less in diameter, and occur near the vertebrae, 
usually on the ventral side of the back-bone between the 
haemel spines. Now and then a fish is found which may 
have many hundreds, or, in exceptional cases, a few thous- 
ands, of these cysts in the flesh. It is worthy of note in 
passing, and will be alluded to in another connection, that 
the act of removing the back-bone, which is sometimes done 
in preparing fish for the table, removes practically all of the 
cysts, even in the most highly parasitized cases. Now these 
cysts represent the larval stage of a small cestode whose 
adult stage is passed in the intestine of a limited number 
of species of shark, notably the hammerhead. And just 
here it must be confessed one finds himself face to face 
with an unpleasant and somewhat delicate situation. 
Cestodes are not only worms but tapeworms at that, and, 
say what one may, these words call up unpleasant associa- 
tions. When it is learned, therefore, that the mess of but- 
terfish, which a customer is about to buy, stands a good 
chance of having a greater or lesser number of larval tape- 
worms in the flesh, there should be little wonder if the cus- 
tomer, who is acquainted with this possibility, decides to 
buy some other kind of fish. 

Possibly some one may say: Why not leave the case of 
the butterfish where it is? The demands of science have 
been met by recording the fact that a certain species of ces- 
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tode exists, and that in the course of its life history it uses 
as its intermediate host a large number of species of fish, 
and for its final host one or two species of shark. That 
among its intermediate hosts the common butterfish is 
unique in that the cysts occur not on and in the tissues of 
the viscera but in the muscles. This objection has been suf- 
ficiently answered in the foregoing part of this paper. It 
now remains to instruct the public so that they may be able 
to use a valuable food fish without offending the most exact- 
ing demands for uncontaminated food and at the same time 
to show the true position which these humble forms occupy 
in the animal kingdom. I find from conversation with one 
who has seen a badly parasitized butterfish, but whose zoolo- 
gical education is that of the average citizen, that his line of 
thought is somewhat as follows; "The demonstrator 
showed me a fish whose flesh along the back-bone was full 
of little yellowish bodies that looked like fine fish roe. He 
said they were worms. Now you don't catch me eating 
wormy fish." In other words, the unfortunate word worm 
calls up visions of putrefying meat which should not be 
suggested by cysts in the flesh. I have examined large 
numbers of butterfish which have had these cysts in the 
flesh, but have never seen any signs of inflammation or of 
bacterial infection resulting from their presence. I there- 
fore feel justified in saying that these encysted larvae not 
only look like fish roe, but that their nutritive value cannot 
be much less than so much fish roe ; that there is no evidence 
of any condition to suggest danger from ptomain poisoning ; 
and that, therefore, there should be no hesitation about 
using butterfish as food. If one's imagination suggests un- 
pleasant associations he may find relief in the thought that 
all the cysts in ordinary cases of even badly infested fish 
will be removed by the cutting out of the back-bone and its 
accompanying spines, between which the cysts occur. 

At the risk of repeating what has already been said, the 
importance of the case demands that it be stated explicitly 
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that there is no reason for apprehending danger of infection 
from the ingestion of these cysts with the food, and that 
there is nothing in the cysts themselves, even when one is 
acquainted with them by microscopic study, to call forth the 
remotest suggestion of a qualm at the thought of swallow- 
ing one of them. With full appreciation of another valued 
and even luxurious article of food, it may be said that any 
one who can swallow a live oyster, at the same time know- 
ing, as the zoologist knows, what he is swallowing, should 
not balk at a butterfish, no matter how many cysts it may 
harbor in its flesh. Indeed, the case is hardly a parallel one, 
because in eating an infected butterfish the chances are that 
all, or nearly all, of the cysts will be left on the plate with 
the bones, while along with the ingested oyster has gone 
the entire alimentary canal with its contents and any of the 
parasitic fauna and flora of the oyster species that the in- 
dividual happens to be carrying, to say nothing of the pos- 
sible germs of typhoid, if the mollusk in question happens 
to come from fattening grounds which the sewage of a city 
reaches before it is rendered innocuous by the cleansing 
waters of the sea. 

With respect to the occurrence of cestode parasites in the 
flesh of marine food fish I have already pointed out (10) 
that the case of the butterfish is an exceptional one, an ex- 
amination of other food fishes of the Woods Hole region 
having shown that the occurrence of parasites in those parts 
of the fish that are used for food are extremely rare, more 
unusual, I am sure, than is the case with the warm-blooded 
animals which form our staple flesh diet. 

VI. TABLE SHOWING THE OCCURRENCE OF CYSTS IN 
BUTTERFISH 

The last tables showing the results of the examination of 
butterfish for flesh parasites which I have published in- 
cluded the results of the investigation of the summer of 
1908, 
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Following is a similar tabulated statement for the years 
1909, 1910, 1911 and 1912 to the date of writing, 
August 19. 
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The result of the examination of small butterfish in the 
year 1911 appears to be exceptional. In other years I have 
found the small butterfish to be but sparingly infected. 

On September 15, 1911, I examined a lot of 223 butter- 
fish ranging in length from 68 to 100 millimeters, and made 
the following record of cysts found : Very numerous, 63 ; 
numerous, 54 ; many, 62 ; few, 24 ; very few 19. 

It is an interesting fact that the butterfish in the Woods 
Hole region that are taken late in the season show a higher 
percentage of infection than is shown by those taken earlier 
in the season. 
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FEDERAL CONTROL OVER FISH IN 
BOUNDARY WATERS 

By Henry Hinrichs, Jr. 

I realize that the time of this convention is limited, and 
that other questions of an importance equal to that which 
attaches to my subject are to be discussed. I shall there- 
fore be brief in my treatment of the topic selected. 

The majority of those engaged in commercial fishing are 
not free from the temptation to obtain possession of as much 
of the world's goods today as is possible, with utter disre- 
gard for what becomes of tomorrow. This desire for 
wealth, characteristic of the human race, unchecked by ab- 
sence of wise laws or the failure to enforce the same when 
enacted, results in a wholesale destruction of an almost 
incalculable number of small, immature fish. Unless one 
has witnessed the landing of hauls of fish from ponds and 
trap-nets in the spring of the year, the enormity of the waste 
so incurred cannot be fully realized. It is no uncommon 
thing to see from ten to twenty tons of small pike, perch, 
bass, and herring, each fish averaging less than % lb. (where 
the average size of mature pike and herring is % to 1 lb.) 
brought into one port alone daily for a month or more each 
spring. A goodly proportion of these, on account of their 
extremely small size, are taken to the fertilizer plant. No 
matter how much money the Government may expend on 
the propagation of food fishes, the depletion of the com- 
mercial food fishes can only be temporarily deferred unless 
some drastic measure in the line of rules and regulations 
governing fishing be adopted. A continuation of the pres- 
ent policy will mean that, inasmuch as the fish are not given 
a chance to reach a state of maturity, it is only a question 
of time before it will be next to impossible for the fish cul- 
turist to obtain a sufficient supply of mature spawn to war- 
rant the operation of fish hatcheries. 
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I cite the case of our local hatchery, the superintendent of 
which was unable to procure more than one-third of the 
ordinary quantity of mature pike spawn, due to the complete 
failure of catches of mature pike for four successive seasons. 
It is absolutely useless, it appears to me, to expend any 
money on the gathering and hatching of the spawn and to 
incur the expense of shipping and liberating the small fry 
when anyone who so desires may fish whenever or wherever 
and with any kind of a device he pleases. It seems to me 
that there ought to be an opportunity for every fish to repro- 
duce its own kind, either by natural deposit of its spawn or 
by enabling the fish culturist to obtain the spawn and hatch 
the same artificially. Any device purposely created for the 
catching of these small, immature fish, or the use of any 
kind of a net with meshes insufficiently large to permit the 
escape of the small, immature fish, should be prohibited. 

The fishing laws placed upon the statute books of the dif- 
ferent states bear witness that it has been realized that some 
one must exercise some control over the commercial fish- 
eries in order that not only the present consumers but those 
of the future may be protected. Some states have excellent 
laws, which, if enfotced, would in a large measure lessen 
the waste; but one giving more than cursory attention to 
the fishing laws realizes that but very few eflforts at en- 
forcement are attempted. This failure to enforce these laws 
is due presumably to the lack of uniformity in the laws of 
the different states bordering on the same body of water. 
One cannot help but admit that it would be a grave injus- 
tice to the fishermen of Pennsylvania, for instance, to pro- 
hibit them from using a certain destructive device, when 
his neighbors in the adjoining state of Ohio are permitted 
to make use of the same. 

The failures of numerous attempts in the past to have 
uniformity in the fishing laws in those states and provinces 
bordering on Lake Erie are proof of the futility of further 
eflforts in that direction. 



■I 



Hinrichs, Jr. — Federal Control Over Fish 131 

The average person engaged in fishing or handling of fish 
will consider any measure tending to regulate the fishing as 
inimical to his interest and any candidate for office inclined 
to favor regulations will not receive the interested one's 
support at the polls. It can readily be seen that in a com- 
munity where fishing is one of the leading industries no one 
favoring the discontinuance of the present destructive 
methods of iishing will be elected to represent the district 
in the legislature. 

While this same condition confronting a candidate for the 
state legislature confronts the candidate for Congress, nev- 
ertheless the part of the constituency interested in fishing is 
proportionally much smaller in a congressional district than 
in a legislative division, therefore a candidate for Congress 
would not be so apt to be pledged to fight against measures 
for the benefit of conservation as the candidate for the leg- 
islature would be. Furthermore, the federal authorities are 
inclined to be more strict in the enforcement of the federal 
laws than the state authorities seem to be with the laws of 
the state. 

Authorities on constitutional law contend that the fed- 
eral government has a right to regulate the fishing in the 
boundary waters. In pursuance of such right, a commission 
was appointed a few years ago for the purpose of investi- 
gating and studying the fishing from the Atlantic to the Pa- 
cific in order to be able to draft and submit to Congress 
rules and regulations, the adoption of which would inure to 
the benefit of both producer and consumer, ( 1 ) by prevent- 
ing the continued indiscriminate destruction of immature 
fish, and (2) by limiting the number of nets to be fished at 
one time by any boat to cause the production of a fresher 
and more wholesome article of food. These rules and regu- 
lations, drafted after a thorough and unbiased investigation 
by the International Commission, comprised of eminent 
authorities on fish and fish life, have not become laws. 
Those selfishly interested got the ear of the "near statesmen*' 
at Washington, and through them caused the emasculation 



132 American Fisheries Society 

of the bill to such an extent that the enactment into law of 
the amended form would have been an insult to anyone of 
average intelligence. The original bill was not permitted 
to become a law for the reason that there was not a strong 
advocate battling for the people's rights nor anyone inter- 
ested who could have aroused the necessary public sentiment. 

Today we are as far from the solution of this important 
problem as ever. Ingenious devices for the catching of the 
small fish are used in increased numbers, the number of small 
fish taken annually increases with them, and the number of 
mature fish caught decreases proportionately. As long as 
those interested in the fishing industry are permitted to judge 
for themselves as to what is right and what is wrong, just 
so long will such conditions as now exist continue. There 
is only one way, it seems to me, by which this tremendous 
waste may be stopped, namely, as before suggested, by the 
federal government's assuming control over the fishing in 
boundary waters, thereby so conserving these valuable nat- 
ural resources that not only we may enjoy a plentiful supply 
of wholesome food fishes, but that like benefit may be in 
store for those who are to follow us. 

No one realizes more clearly than myself the tremendous 
benefit of artificial methods of propagating fish, but I be- 
lieve that I do not err when I state that as equally important 
as the artificial propagation of fish is the wise regulation 
of the catching of the same. I believe that efforts exerted 
along these lines are in the right direction and therefore take 
the liberty to suggest that a committee be appointed by the 
American Fisheries Society to investigate the present con- 
dition of commercial fishing on the Great Lakes, and to sub- 
mit a report of such investigation at the next annual meeting. 



RECENT LEGISLATION AFFECTING THE FUR 

SEAL 

By C. H. Townsend 

The Sixty-second Congress, in passing the bill to give 
effect to the treaty between the United States, Great Britain, 
Russia and Japan, for the suppression of pelagic sealing, 
attached an amendment providing for a closed season of 
five years on male seals on the Pribilof Islands. 

This endangers the treaty, as it cuts off for five years the 
percentage of profits to which the other countries are en- 
titled by the provisions of the treaty. It will result in too 
many fighting males and a consequent loss of pup seals by 
trampling. It will also mean a loss of over two and a half 
millions of dollars to the Treasury in five years, as the 
skins of old males are of no value. It will destroy the most 
valuable herd of blue foxes in the world, the large size of 
the fox herd being dependent upon the abundant food supply 
of the seal killing grounds. The fox fur resources are worth 
almost as much as is the seal at the present time. 

The amendment was against the recommendations of the 
Bureau of Fisheries, and also against the advice of all the 
American and British naturalists who have studied the fur 
seals on the Pribilof Islands. 

The outside sealing interests have always been repre- 
sented at Washington by an active lobby. This lobby has 
been discredited and defeated several times in the past, and 
could not have won in the present case without the very 
active help of certain respectable persons, who no doubt 
mean well, but not one of whom had ever been on the Pribi- 
lof s or understood the peculiar nature of the fur seal. These 
gentlemen failed to perceive that they were being used to 
further the future exploitation of the seals by private inter- 
ests. It created considerable political disturbance, chiefly 
by assailing the reputations of men connected with the fur 
seal service. A future move of the seal lobby, when the 
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critical moment arrives, will be to propose a return to the 
old method of having the killing done by lessees, instead 
of by the government. 

Among other charges the charge was made that the 
Bureau of Fisheries had been killing pup seals. A part of 
the annual catch made on the Pribilof Islands was classified 
in the printed catalogue of London sales as "pups,'' "small 
pups," and "extra small pups." It was shown by officers 
of the Bureau that these terms, long used in the fur trade, 
did not mean either yearlings, gray pups or new-bom pups, 
and skins duly certified by furriers as ''pups/' ''small pups," 
and "extra small pups" were shown to the House Com- 
mittee. They were actually skins of various sizes of two 
and three-years-olds. In spite of the facts presented, the 
baseless outcry of the seal lobby against "pup killing" won 
out. 

The surplus males of the polygamous fur seal have long 
been killed on the Pribilofs, because they were actually a 
surplus, not required for breeding purposes. The outcry 
against "pup killing," even if there had been such killing, 
is utterly senseless. If the skins of a lot of bull calves 
should be found to be worth as much as could be realized 
from the sale of an equal number of full grown steers, would 
any stock breeder think of raising them? 

The age at which surplus males of either seals or cattle 
are killed does not matter so long as they are disposed of 
when most profitable, provided sufficient males are saved 
for breeding. 

Very fortunately for the fur seal, the ten-year closed sea- 
son proposed by the seal lobby fell through. Although 
Congress had no clear understanding of the fur seal situa- 
tion, it could understand that a ten-year closed season on 
males would mean the loss to the Treasury in ten years of 
fifteen millions of dollars. Just what will be done later on 
to rid the breeding grounds of their hordes of big fighting 
bulls remains to be seen. The saving of the entire stock of 
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males is against all biological experience. No breeder of 
polygamous animals does anything of the sort. 

The wastefulness resulting from this vicious amendment 
is not really as serious as its intent to fix responsibility for 
the condition of the herd upon the Government, instead of 
on the pelagic sealers, who prey upon the female portion 
of the herd, and who alone are responsible for its present 
^•educed condition. 

DISCUSSION 

Prof. L. L. Dyche, Kansas: I do not know as I can add any- 
thing to this excellent paper. It gives me pleasure to endorse every- 
thing Mr. Townsend has said in his discussion of the subject. I was 
in Washington and appeared before a Senate Committee and some 
members of Congress and expressed myself in rather vigorous terms 
along lines so splendidly set forth in this paper. It is hard to under- 
stand why Congress could not be made to understand the real and true 
condition of the fur seal situation as presented by scientific men and 
naturalists who have given years to the study of the problem. About 
the only way it can be accounted for is that certain parties have spent 
a great deal of time in lobbying with members and misrepresenting the 
real situation and the real conditions on the Pribilof Islands. 

I have spent several months on the coast of Alaska and have some 
knowledge of the fur seals, and I think I understand the situation as 
naturalists understand it who have been up there and studied it for 
years. When it comes to getting a law passed in favor of the seal> 
industry and in favor of conditions that would promote the welfare of 
the seals themselves and that would save a great amount of money to 
our own Government and be fair to other governments concerned, 
and be absolutely fair to all conditions of seal life, it seems almost 
impossible to make Congress comprehend the situation. This seemed 
to be especially the situation during the session of Congress last spring. 
The mixed condition of things at that time seemed to have been brought 
about by a heavy lobby against the real interests of the seal herd and 
the real financial interests of this country. It was freely rumored at 
Washington that certain interests with ulterior and selfish motives were 
figuring against the interests of the seal herd and the interests of the 
Government, and were working for the passage of this bill. It would 
seem that there are certain parties formerly engaged in certain kinds 
of seal business who have hopes of getting and keeping a loose-jointed 
law on the books that would permit of a loose-jointed business being 
carried on in the "seal fisheries." A law would suit them that would 
make it possible to stir up some sort of feeling with England or Japan 
that would lead to pelagic sealing in one iorp^ or another. Such a 
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condition of things would favor certain parties and certain interests. 
Some hidden influences of such character and nature might be found 
if one should look in the right place that would explain a condition 
of things that makes it almost impossible to get a law passed that 
would adequately and fairly protect both the seals and the seal 
interests. 

President: I think that is a good suggestion and I hope every 
member will go to his respective state and try to influence his member. 

Professor Ward : Unfortunately this is an act on our statute books 
passed against the unanimous testimony of a Board of Experts and 
the unqualified opposition of the Scientific Department of the Bureau 
of Fisheries, having naturally a general relation to this matter. 

It is still more unfortunate, and I think I may say from a scientific 
standpoint, absurd, situation, to consider that the Senate proposition 
was pushed by Senator Hitchcock, of Nebraska, a man who repre- 
sents one of the greatest cattle-raising states in the Union, who advo- 
cates a principle which would destroy the stock industry, which is as 
unscientific and as unthinkable on the part of any man familiar with 
the raising of cattle or sheep or chickens, as anything possible could 
be. And I think it is time for this body, representing the entire senti- 
ment of the entire country in the field of fisheries, to protest against 
the action of the Congress of the United States, when that action is 
determined, not by scientific principles, t*it by something else, which 
we have no official reason to recognize, but which we cannot help 
recognizing as being entirely unscientific, 

Mr. Seymour Bower, Detroit : Believing as I do that Dr. Townsend 
has stated the facts in the case, I move that the Resolutions Commit- 
tee be directed to prepare a resolution protesting against the action of 
Congress and recommending the repeal of this obnoxious feature of 
the law. 

Motion seconded. 

President: I expect from Dr. Ward's talk that the resolution is 
already prepared. 

Dr. Field: As a practical matter there is only one way to bring 
this subject forcibly to the attention of Congress, and that is to have 
every member of the Society, so far as possible, put the matter directly 
up to his senator and representative, and state that he and his friends 
are personally interested; and in that way some sentiment can be de- 
veloped in Congress. 



THE KANSAS FISH LAW 
By L. L. Dyche 

The last legislature passed practically a new law to govern 
the fishing interests in the state of Kansas. This law con- 
tains a number of new features. However, the intent and 
purpose of the law is to protect and increase the supply of 
fish in the ponds, lakes, and streams of Kansas. 

One of the features of the law pot well understood is the 
provision that only one hook can be used on a line. The 
object of this clause in the law was to prevent catching fish 
with a bunch of hooks tied on a line and used as a snag or 
grab hook. When the water is cold, and especially when it 
is covered with ice, it frequently happens that the fish bed 
in deep water beside an old log or in some other convenient 
place. This makes it possible for certain persons. with a 
bunch of hooks on the end of a line, to drop the hooks into 
such schools of fish and to snag the fish by giving the hooks 
a quick jerk. Great numbers of fish are sometimes taken 
in this way. Many cases have been reported where fish 
have been taken below a dam, or other favored place where 
fish naturally congregate, by the use of g^ab hooks or snag 
hooks. 

There could really be no objection to fishing in the old- 
fashioned way, with two or three hooks on a line. It is 
hard to frame a law that will prevent using three or four 
hooks on a line as grab hooks and at the same time allow 
a person to fish in a proper way with three or four hooks on 
a line. However, twenty-five hooks may be used on a trot- 
line provided they are a reasonable distance apart and used 
in a stream as a trot-line. Most sportsmen use but one 
hook on a line and prefer this method of fishing to using 
three or four. The law does not prevent using several lines, 
each with one hook on it. 

Another feature of this new fish law provides that any 
citizen of the state of Kansas who gives a fifty dollar bond 
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may obtain a permit from the Fish and Game Warden to 
own and use, during certain seasons of the year and under 
certain prescribed conditions, a seine with meshes three 
inches square. This law makes it possible for any citizen to 
own and use a seine. The idea of a three-inch-mesh seine is 
that fish weighing from three pounds upwards may be 
caught. After fish reach this size, it is proper that they 
should be caught and used for food. Many of the larger 
fish, such as the buffalo and the carp, rarely take a hook, and 
when they do they are hard to handle and land successfully. 
By the use of a seine they can be taken more readily, and 
lawfully. 

A seine with meshes three inches square makes it possible 
for the young fish and fish up to three pounds in weight to 
pass through its meshes, and as most fish spawn at least once 
by the time they reach the weight of three pounds, this pro- 
vision of the law guarantees a continual supply of fish in 
the streams. It seems to us a wise provision of the law that 
protects the young and undersized fish from being seined 
until they can spawn at least once. 

After the fish, especially such varieties as carp and buf- 
falo, have reached a weight greater than three pounds, it 
seems not only proper, but advisable, to allow them to be 
caught by use of a seine and used for food. 

At first certain parties were inclined to make light of this 
provision of the law, but the number of letters received from 
persons who have used these seines indicate that they are 
pleased, and they pronounce the law a good one, as it works 
for the benefit of both the fish and the fishermen. One 
correspondent wrote that the farmers in his locality were 
pleased with the law. He said : "The farmers do not have 
time to fish with hook and line and when they do they sel- 
dom catch anything." "This law,'' he continues, "makes 
it possible for the farmers to get fish without violating the 
law." 



GRAYLING 

By H. D. Dean 

I am informed that there were originally no grayling on 
the west side of the mountains in Montana. I believe this 
is true. Three years ago grayling were planted in George- 
town Lake, west of Anaconda and 20 miles distant. It is 
an artificial lake of 2,600 acres, and I have been told that 
grayling weighing three pounds have since been caught in 
that lake. I have seen many that weighed two pounds. 
Eggs have been taken from them for two seasons now. The 
fish are there, very plump and fat, and larger than any that 
are in the native waters on the east side of the mountains. 
There are, as far as I know, no grayling on the east side of 
the mountains that approach the size of those in this lake, 
even at the age of three years. I believe grayling can be 
reared successfully in any lake that has minute food for 
the young. 

I believe most of you are aware that the eggs of the 
grayling are first placed in jars, and that they are left there 
until they are well eyed. Then the eggs are taken from the 
jar and placed on trays, where they are kept until they are 
hatched. Our experience this past season indicated that the 
period just before hatching was the only dangerous one, as 
they may smother at that time, but I believe this difficulty 
may be overcome. 

After they are hatched they go to the bottom of the 
trough and stay four or five days. Then the fish begin to 
swim up in the water a little like the whitefish does. At this 
period they may be transported with safety. We took a can 
of them last spring when I thought I was going to George- 
town Lake next day, but something happened to prevent 
the trip. We had put up 3,000 fish in a can, which was very 
thin, of course, for fish of that size; but that can of grayling 
remained four or five days in the hatchery before it was 
taken out. We had to have room, and so we put them in 
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the can, and we did not do a thing to the fish during that 
time except that we let a siphon hose run on the outside of 
the can to maintain the proper temperature. 

Grayling, as you know, were found originally in the upper 
waters of the Missouri, in the Madison, Jefferson, and Gal- 
latin Rivers, and in their tributaries. I believe those are the 
only waters in the state where grayling were found. 

This year we took 100,000 grayling to a lake 5 or 6 miles 
long and 2 miles wide. This lake contained some of the 
largest native trout I ever saw, some of them weighing 18 
pounds. The size of the trout showed conclusively that 
there was a large amount of food in the lake, and I thought 
it would be a good place in which to plant grayling. In two 
years some results ought to be apparent from the plant 
made this year. 

I think you should plant grayling in small lakes, or else 
in a river that has large pools. I believe that Twin Lakes in 
this state, or a small lake like the one near the Leadville 
hatchery is all right. I believe if you put your little fish in 
there in two years you will have fish that you can take eggs 
from. 

I do not know that I have anything more to say, unless 
some one has some questions on the subject to ask. It is 
easy for me to say I do not know when such is the case, as 
I have been in the work such a short time. 

DISCUSSION 

Mr. S. E. Land, Colorado : What was Dr. Henshairs experience with 
the Montana grayling at Bozeman? Did he hatch them out and handle 
them successfully, or approve of the distribution of them? 

Mr. Dean : I cannot tell. I do not know of any waters that Dr. 
Henshall put the grayling in that ever amounted to anything. 

Mr. D. C. Beaman : This grayling question is a matter of consid- 
-aH^ interest on account of the generally conceived opinion that they 
cannpt be artificially reproduced. We have a fish culturist in Colorado, 
Mr. ^asselkus, of Creede, who is one of our best fish culturists; I 
hoped he would be here today. He tells me that this^ summer he got 
50,000 grayling fry from Montana, and planted them in a lake ii> south- 
western Colorado. They are now, as I remember, about an inch and a 
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half long. I mention this merely that the subject may be brought up 
at the next meeting, by which time he will be able to tell us how those 
fish have got along, more as a foundation for future investigation, to 
see how they will get along in a lake, than anything else. My idea was 
that they ought to be in a stream, but from what my friend says it^ 
does not seem to be essential, and it is to be hoped that we can prove 
in time that grayling can be raised in lakes successfully. 

Mr. C. K Cranston, Pendleton, Ore.: L want to ask Mr. Dean 
what method of procedure is necessary, or what opportunity or chance 
there will be of making purchase or exchange of eyed eggs or fry best 
adapted for transportation to Oregon. We have a number of lakes 
which I think will be well adapted to stocking with grayling. I have 
always heard of the fish and if practicable I would like to get some. 

Mr. James Nevin, Madison, Wis.: Several years ago they were 
planted in the Brule River, and quite a number of them have been 
caught there. I have not heard for the last couple of years, but I met 
parties from the Brule three years ago at Madison, and they said there 
were quite a number of the fish in that river. 

Mr. C W. Willard, Rhode Island : Ten years ago I obtained 20,000 
eyed eggs from the station at Montana. They arrived in good con- 
dition and we hatched out at least 90 per cent of them; but aftel* 
hatching we found it utterly impossible to find any kind of food that 
they would eat. We had the fish in pure artesian water. I believe that 
had we put the fish upon hatching into the creek water that we might 
have had ^ome measure of success. As it was, in a very short time^ 
our little grayling were all eyes and head and finally died of star- 
vation. 

Mr. Cranston : What is Mr. Dean's experience on the subject of 
shipping and the possibilities of our getting eggs or fry and being 
successful with them in Oregon? 

Mr. Dean: The only place in Montana that eggs have ever been 
taken that I know of is the upper waters of the Red Rock and within 
two years at Georgetown Lake. 

Mr. Cranston: Have you any surplus that you could dispose of? 

Mr. Dean : I cannot tell in advance. This season we took about 
a million eggs. The Government has a field station at the upper waters 
of the Red Rock and all the grayling distributed anywhere have come 
from there. All Montana grayling have come from Upper Red Rock. 
They have to be sent by wagon 45 miles and then shipped by express. 
Another difficulty in shipping the grayling is that they must be kept 
very cold. 

Ms. Cranston: A case containing a quarter of a million of eggs 
would be of comparatively small bulk? 

Mr. Dean: Yes, the eggs run a little larger than whitefish — 700 or 
800 to the ounce ; and the Government usually only sends about 25,000 
to 50,000 to an applicant; although a year ago last spring, when I had 
the Bozeman station, we had a little better year and had two and a 
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half million eggs and could have doubled the quantities; but owing to 
the difficulty of getting word to the sub-station in time, it was not 
done, and only about 250,000 were shipped out altogether; and all the 
rest of the eggs were hatched and fry planted in the natural waters 
there. 

The Red Rock Lakes and the little streams where they catch the 
spawning grayling are about 7,000 feet above sea level. I think the 
Georgetown lake has an elevation of 6,000 to 7,000 feet. 

Mr. Cranston: What is the temperature of the water on an 
average ? 

Mr. Dean: I have not taken the temperature of the water in 
Georgetown Lake, but it is an artificial lake and not excessively cold. 

Mr. Cranston: And they thrive there, do they? 

Mr. Dean: Oh, my, yes. That is the finest place in the world for 
them, and they are the finest fish I ever saw. 

Mr. Cranston : There is no doubt but they would do well? 

Mr. Dean: They will stand much warmer temperature than the 
trout and will carry much better when small than trout. 

Mr. Cranston: That is, the fry after being hatched? 

Mr. Dean: Yes — 4 or 5 days after hatching when they begin to 
swim out. 

Mr. Cranston : How about the difficulty of feeding which has been 
mentioned ? 

Mr. Dean: I would not want to try it, unless you can run creek 
water to them. Dr. Henshall did have a little success in feeding by 
using water from a creek. 

Mr. Cranston : Your method is to liberate them as soon as they 
swim up and seek food. 

Mr. Dean : Yes, same as whitefish. We will have some nice speci- 
mens at the Helena Fair and we can show you grayling from this lake 
that weigh over two pounds each, and we will have them on exhibition 
at that fair. 

Mr. G; H. Thomson, Colorado : How do the grayling and trout do 
in the same stream? 

Mr. Dean : Near the Madison power dam for a distance of 4 or S 
miles in length and a mile in width, on the Madison River, which 
heads away up in the National Park and comes down and helps form 
the Missouri at Three Forks, there are the grayling, the brook trout, 
steelheads and rainbows living together. Steelheads have been caught 
weighing over 12 pounds. They all do well. In Georgetown Lake 
natives, brook and grayling live together in peace and harmony, and 
are growing fast. 

Mr. Thomson: On this proposition of the grayling I would like 
to say that up in the northern portion of Colorado there is a portion 
of the river above Fort Collins, above which, on account of the large 
dam used for irrigating purposes, our trout are not able to go, where 



Dean. — Grayling 143 

the Fort Collins Game and Fish Association have planted grayling ; and 
they are trying it out, but I cannot say what the result will be. 

Mr. Seymour Bower, Michigan : Where were these fish taken from 
which you secured the eggs? Were they taken for spawning purposes 
and directly from this artificial lake or from tributary streams? 

Mr. Dean : This artificial lake was made there because of two large 
springs — one the lake water covers ; and the other spring is quite large, 
the flow being probably 5,000 gallons a minute; and it was in this 
stream that we had our trap 300 yards, perhaps, from the lake. 

Mr. Willard; I was told by some member of the association that 
he knew of a party in Colorado who had successfully introduced the 
grayling and that grayling were being caught in the waters in which 
he introduced them, of good size. I wonder if that gentleman is 
present? 

Mr. D. C. Beaman, Denver: I never heard of him. 

Mr. Cranston: I will say for the information of the last speaker 
that our Williamson whitefish is erroneously called grayling by many 
people in Oregon; and I have known it to be distributed as grayling. 
The outside appearance is similar and in western Oregon it has been 
called grayling for many years. 

Mr. Land: That is the same case in Colorado and Wyoming. 
There are certain streams where these whitefish are found and they 
are classed as grayling by the novice ; but according to Dr. Jordan they 
are the Williamson whitefish or the Rocky Mountain whitefish. Now, 
these Montana grayling, I agree with Mr. Dean, cannot be raised and 
fed; but they can be raised and liberated, and if out in lakes such as 
Judge Beaman mentions or Mr. Dean speaks of, they can be success- 
fully propagated and distributed through other streams that are suit- 
able. The streams where we find the Rocky Mountain whitefish are 
streams that have pools, and are not too rapid. We have several of 
these streams in our state and in Wyoming, and those are suitable 
for the life of the grayling. The grayling of Montana will grow in 
streams wherever we find the Rocky Mountain whitefish. The grayling 
in Montana was first discovered in the head waters of the Madison 
River, and Thymallus montanus is the scientific name for them. The 
only grayling known in Michigan is Thymallus tricolor, which inhabit 
the Manistee and Au Sable Rivers, found especially in pools. The 
other graylings reported by Dr. Jordan are found in Alaska and are 
known as Thymallus signifer. They have a much larger sized fin 
than any of the other. They can be successfully raised if planted as 
soon as hatched, but do not undertake to feed them. 

Mr. Bower: In regard to the planting of the fry, do you place the 
fry in the streams in which they attempt to spawn, approximately, near 
the spawning grounds, or do you scatter them throughout the lake, 
and, if so, in what depth of water; what are the general methods of 
planting? 
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Mr. Dean: Most of the original plants were made in this little 
creek. We put them in both places this year ; but I prefer putting them 
along the lake in the shallow water. At the time the grayling was 
put out this shallow water was not very warm — probably 45** perhaps; 
and there is plenty of food all along this Georgetown Lake, — especially 
the fresh water shrimp, which are thick in all the shallow water. The 
land around the lake was originally flats and almost marshy. Now, 
there are lots of places all around which are rather marshy. You can- 
not get out to the clear water in some of the places around the shores 
without boats. 

Mr. Cranston: Is there a central very deep part of this lake? 

Mr. Dean : Probably, it is about 30' to 40' deep at the dam. 

Mr. Cranston: Most of our natural lakes are extremely deep, and 
the proportion of shallow waters around the edges is rather small; 
some are exceedingly deep and suitable for grayling. 

Mr. Dean: I think it is largely a question of food. If there is 
food in the lake the grayling will do well. 

President: I want to add my testimony in regard to replanting 
grayling. Mr. Nevin put grayling in the Brule River in Wisconsin, 
where there was never any before. I was with Judge Robinson two 
years ago and hooked a grayling, and I said, **My God, that is a 
grayling!" Judge Robinson said. "No, there is not a grayling in this 
river." But almost before the fish was landed I had another one. But 
those were the only two we caught, and we fished several days. But I 
know the Brule has got grayling there. They were planted by Mr. 
Nevin and the eggs came from Montana. 



REPORT ON PROGRESS IN THE CONSTRUC- 
TION OF THE NEW POND-FISH 
HATCHERY IN KANSAS 

By L. L. Dyche 

The contract for building the new and improved fish 
hatghery, at Pratt, Kan., was let to James R. Green & 
Company, Ltd., of Chicago, September 21, 1911. The fol- 
lowing include the chief items in the construction of this 
hatchery, namely: 

A concrete dam 500 feet in length, with an earth em- 
bankment extension of 200 feet built over piling. A con- 
crete intake chamber with bronze and iron gates and other 
appurtenances for controlling the water. A water supply 
conduit of 21-inch vitrified clay pipe, 6,875 in length, 
with manholes and other structures. Approximately 147,- 
000 cubic yards of levee embankment. Approximately 1,000 
feet of 12-inch, 6,000 feet of 10-inch, and 15,000 of 8-inch 
vitrified clay pipe laid in trenches from 3 to 11 feet in 
depth. 

There are 105 concrete structures and water transmitters 
with 197 bronze and iron sluice gates, mostly 8-inch, and 
five cast iron flood gates. There are 350 wire mesh screens 
30x36 inches. These screens were made by fastening wire 
mesh screening by the use of copper wire on frames made 
of % inch standard galvanized steel pipe. 

The 83 new ponds now being added to the eleven in the 
old hatchery will make 94 available for immediate use. 
Plans are drawn for the addition of 17 more ponds. These 
ponds extend over a strip of ground one-quarter mile wide, 
and one mile in length. They will average about one acre 
each in surface area and will furnish something like 15 
miles of shore line for old fish to breed on, and young fish to 
feed on. 
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The contract time for finishing this part of the hatchery 
was October 16, 1912, and it was finished and turned over 
to the state November 21, 1912. 

Plans have been prepared and approved for the construc- 
tion of twenty-two buildings on the hatchery grounds. They 
will include a fish and game building with an aquarium ad- 
dition; six residences and cottages for assistants and care- 
takers on the hatchery grounds, and other such buildings as 
a power house, barn, and tool houses needed for hatchery 
purposes. 



WATER POLLUTION AND OTHER NOTES 

By Joseph H. Acklen 

It is indeed an honor to address this body of mien, a 
Society that has a proud record of nearly half a century 
behind it. Well could you rest upon the laurels which you 
have already won in the field of the propagation and pro- 
tection of fish in this great country, but there is still a 
greater future before you. Conditions existing at the time 
of your organization 42 years ago have greatly changed in 
this country. Our population in that length of time has 
doubled. Intensive farming and manufacturing industries 
present for the men who are interested in the propagation 
and preservation of fish questions that have never heretofore 
arisen. 

Your association and that of the game and fish commis- 
sioners are closely allied. They should work in thorough 
harmony, each assisting the other. The most serious ques- 
tion that you gentlemen have to face, and one in which 
there may be a little friction in some states, is where there 
are separate commissioners for fish and game. Where they 
are under one jurisdiction that difficulty does not arise. 
Therefore the need and necessity of harmony is all the more 
apparent, if success is to be attained. 

The most serious proposition for the future is the ques- 
tion of what is to become of the fish that you gentlemen 
are raising, the output of your hatcheries, and that question 
is to be solved by some legislative restriction upon the pol- 
lution of our waters. Measures to prevent such pollution 
are frequently combated in different legislatures by manu- 
facturing industries, and by municipalities which are not 
willing to see that their sewage is properly disposed of. I 
believe I could not do better than give you my views as I 
expressed them on a former occasion. "The pollution of 
public waters is our most common act and our most un- 
civilized practice. The casting of refuse in a stream results 
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only in transferring it from one neighborhood to another/* 
From every point of view the matter should have consider- 
ation. There can be no doubt that, as a means of breeding 
disease it is one of the most productive. If there were no 
other means than the use of rivers and brooks to care for 
sewage and chemicals from factories, it would be a different 
proposition, but with modem septic devices that will care 
for it and do it well, there would seem no reason why proper 
legislation should not be had. Water which is foul enough 
to kill fish should be warning enough to localities that 
serious consequences would follow in other directions. 

"The decrease in the supply of food fishes is traceable more 
to the pollution of waters than to any other cause, and 
stream pollution is going on at a rate proportionate to the 
increase in population and the development of manufactur- 
ing industries. The pollution of streams not only affects 
fishing for sport and commercial fishing, but the all impor- 
tant matter of the public health. 

"The agencies at work are almost too varied for enumera- 
tion. In general, the pollution of water is caused by saw- 
mills, pulp and paper mills, tanneries, starch, cheese, and 
sugar factories; gas, wood alcohol, chemical, glass, and dye 
works; oil refineries, distilleries, and breweries; loggfing, 
smelting, and mining; and by factories of all sorts. To 
this catalogue might be added the item of dead animals, 
which in the aggregate is an important one. 

"There is hope for the early salvation of our mountain 
streams where the population is not yet sufficient to cause 
damage by sewage. Here we have to deal chiefly with such 
matters as pollution by sawdust and wood-pulp refuse. 

"Recent experiments have shown that sawdust promotes 
the growth of fungus on fish eggs and kills both eggs and 
young fishes. The finer kinds of sawdust affects the larger 
fishes, getting into their gills, and dead fishes are found with 
considerable sawdust in their stomachs. Paper and pulp 
mills use lime, caustic soda, sulphuric acid, etc., all of which 
are deadly to fish life, when drained into streams. 
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"In spite of the fact that there are laws which prohibit 
the drainage of dangerous matter into public waters, there 
exists in factories without number secret waste pipes which 
are opened during the night, the outpourings of which are so 
deadly to fish life that the practice of operating them can 
only be named as dastardly. 

"We have lived under these conditions so long that we 
are used to them. It is the old case of each for himself, 
with no thought of the health, wealth, or happiness of those 
farther down stream. In many beautiful streams, where 
fishing is still possible, fishes have become uneatable through 
tainting of their flesh. 

"Sawdust can be kept out of streams, and at a very mod- 
erate expense. The wastes of mills can be kept on land and 
evaporated or otherwise treated. Water containing deleteri- 
ous substances of all kinds can be settled, cleared, filtered, 
evaporated or purified by chemical processes. It is needless 
at the present time to argue against this point, since engi- 
neers everywhere understand methods of disposal suitable 
to various conditions. It is not only possible to keep wastes 
out of the water, but it is possible to turn them into profit 
through valuable by-products. In many parts of Europe 
sewage is not. only kept out of the water, but valued as fer- 
tilizer." 

At each session of the Tennessee Legislature since 1903 
I have urged the enactment of a law to prohibit the pollu- 
tion of our streams, the bill on this subject having been 
carefully prepared in accordance with like laws of other 
states, where the subject is no longer a matter of experi- 
ment. The opposition of mill and mine owners and certain 
manufacturers has, however, proven effective in defeating it. 

These, in brief, are some of the views I have heretofore 
expressed on this subject; but there is one thing we must 
bear in mind, — we cannot secure results without the cre- 
ation of a proper public sentiment. Back of all law there 
must be public sentiment, if that law is to be enforced; and 
one of the highest duties that we owe to the people of this 
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country, in view of the constantly increasing demands for 
fish as a food supply, due to the increasing cost of living, is 
to create and foster that sentiment. 

In the south, and notably also in the west, the laboring 
classes are prone to eat too much hog meat. Hog and hom- 
iny are all right in moderation, but hog and hominy as an 
exclusive diet is very hurtful. Physicians have told me that 
the best antidote to an excess diet of pork is fish food ; that 
if a man eats pork seven days of the week, he is likely to be 
sick ; but if he can substitute fish food for two days out of 
the seven he can retain his health. Can there be any greater 
benefit conferred upon the public, upon the citizens of this 
great country, than the promotion and upbuilding of the 
public health. It is said that a laboring man is worth some 
$900 per annum for his mere labor; he is an asset if he is 
healthy; but if he is unhealthy he is not only a drawback 
to the community, but he is a burden to it. 

Let us therefore from all these standpoints proceed with 
this work, and, Gentlemen, this Society is building to itself 
a monument which the future citizens of this country will 
point to with pride. 



THE OYSTER AND FISH INDUSTRY OF 
LOUISIANA 

By W. O. Hart 

The oyster beds, still in almost their primitive state, form 
one of the principal resources of Louisiana, inasmuch as 
the oysters raised along the coast, and prepared in local 
factories, are one of the largest exports of the state. The 
oyster fisheries lie principally in St. Bernard, Plaquemines, 
Jefferson, Lafourche, Terrebonne, Vermilion, St. Mary, 
Iberia and Cameron Parishes (a parish in our state corre- 
sponding to counties in other states), and constitute an 
area of approximately 471,961 acres, on which there are 
1,762 leases, covering 17,072.94 acres. The remaining 
area, while it is not under lease, is reported to be in every 
way susceptible to cultivation, and the grounds have been 
found to be some of the best producers in the country. 

Therefore, while at the present time the oyster industry 
in Louisiana will compare favorably with any of the fish- 
eries in the United States, it is believed to be as yet in its 
infancy. 

The cheapness of the leases and the easy conditions under 
which the trade can be entered make an attractive offer to 
anyone so inclined, and is inducing many to take up the 
lucrative work. The lands aggregate an annual lease rental 
of $1 per acre and at present there are approximately 453,- 
888 acres of productive bottoms to be chosen from. 

Already engaged in the business, according to the leases 
granted by the Board of Control, are 1,762 fishermen, who 
find a ready market for their products among the local can- 
neries and shucking plants. These canneries and shucking 
establishments supply nearly all of Texas — 80 per cent it 
has been estimated — and all of Louisiana, besides a large 
wholesale trade in the North and East. 

Of the leased acreage all has been tried and found to be 
most lucrative, and yet it forms but a minute part of the 
vast area which is available for oyster culture. 
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Kindred to the oyster fisheries are the shucking and can- 
ning industries, which furnish emplo3anent to several 
thousand families. In the city of New Orleans are located 
twelve shipping concerns which handle the raw oysters, 
while over the remainder of the lower coast are scattered 
fifteen other plants. These plants vary in capacity and out- 
put, although the output of each is almost unlimited, the 
work is conducted on the piece scale, by which the salaries of 
the employes are governed. 

These plants during the season run at full capacity, while 
in the summer only a very small output for the furnishing 
of the immediate market is made. These plants are all well 
established, and during the busy season transients open up 
smaller plants and enter the field of furnishing the supply 
for the enormous demand for Southern oysters. 

The direct shipping industry occupies an equally promi- 
nent position along with the canneries, especially in the 
winter months, as the fresh oysters for the trade in all the 
neighboring states are supplied from these plants. They 
also run on the scale of piece work, and almost tmlimited 
supplies of oysters are shipped out annually. 

Throughout the lower part of the state are scattered 
these plants where the oyster is prepared and shipped 
throughout the northern states, as well as to the adjoining* 
states. On the lower coast, in the heart of the oyster beds, 
three of the largest plants thrive with many others at dif- 
ferent points. These plants have their own shucking aux- 
iliaries where the oysters are prepared for the kettle and 
then hermetically sealed in tin cans ranging from half pints 
to gallons, according to the demands by the trade. Also 
some of these oysters are shipped in bulk for use in res- 
taurants, hotels and cafes. 

Connected with these oyster canneries are also the 
shrimp departments where the shrimp, another product of 
the water, is put up in large quantities. The Louisiana 
shrimp even exceed the oysters in their excellence and re- 
nown throughout the country, being universally used in all 
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markets where they can be supplied by the local canneries. 
A feature of the oyster and shrimp canneries is the fact 
that there is practically no waste labor for which the oper- 
ators of the factories have to pay. 

The old-established custom of paying for only what they 
receive is the vogue in these plants, and for shucked oysters 
so much per pound for the raw material is paid to the 
shuckers, while the fishermen are paid in proportion to 
their catch. 

VARIETIES OF OYSTERS 

Nestling in the bottoms around Ship Island are found 
what are considered to be some of the best oysters in the 
world. These, together with the plants found in Four 
Bayou, bear the estimable record of excelling the celebrated 
blue points gathered along the coast of Long Island. Out 
on the verge of the Gulf of Mexico, where they are free 
from any taint that might be included in the river waters, 
these oysters are gathered and bring the best price on the 
local market. The Ship Island variety are found in great 
abundance on the reefs and bottoms surrounding that min- 
iature island, while the Four Bayou variety are compara- 
tively scarce, owing to the current during the tides. In 
this narrow strip of water during the tides there is a current 
ranging from ten to twelve miles per hour, which makes it 
very difficult for the planting and cultivating of this variety. 
Several attempts have been made, however, to imitate this 
oyster, and in some instances with fair success. 

The Grand Bayou and Bayou Cook oysters, fat, healthy 
oysters of gigantic size, are also considered among the high- 
est grades of oysters and bring a very good price on the 
market. These oysters compete favorably with the Ship 
Island and the Four Bayou varieties in excellence and clean- 
liness. They are found in abundance in the bayous from 
which they derive their names and are used in great quan- 
tities in Louisiana, Texas and Mississippi, being the chief 
raw oysters that are shipped to these points. 
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A small but excellent variety which brings a good price 
on the local market and scarcely ever is shipped out of New 
Orleans, never getting farther than the Louisiana line, is 
the Grand Lake oyster, which is foimd in comparatively 
small quantities in Grand Lake, approximately forty miles 
west of Grand Island in the Barataria Bay. These oysters 
are found in their primitive state, no effort having been 
made to any extent to cultivate the bottoms and reefs in 
this portion of the state. 

Besides the finer grades found in the local waters are the 
Buras, or Supreme Bay oysters, which are gathered in un- 
limited quantities from Supreme Bay, near the Gulf Coast, 
on the east side of the river. These oysters are of a cheaper 
variety and furnished principally to the canning factories 
and local cheaper trade. 

CONSERVATION OF OYSTERS 

While there has never been any concerted movement 
toward the conservation of the local beds of oysters, the 
fishermen are becoming acquainted with the fact that 
although there is an almost unlimited supply of oysters, the 
beds must be conserved if the fishing is to go on indefinitely. 
To this end the fishermen are working, although the work 
of arranging the beds properly is hampered, owing to the 
fact that no aid is being given by the state or federal au- 
thorities. 

The seed oysters, with which the beds are supplied each 
year, are gathered from beds on the east side of the Mis- 
sissippi River about sixty miles below New Orleans. These 
seeds are transplanted to the beds where the best results 
have been secured. These beds are now being strewn also 
with oyster shells. For every barrel of empty shells scat- 
tered over the beds by the fishermen, in three years' time 
three barrels of oysters will be reaped as a harvest. 

Dredging also aids greatly in keeping the beds in good 
shape. Too much dredging would prove fatal to the beds, 
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but under the present conditions the channels are kept clean 
of refuse, incidentally keeping this from infecting the 
oyster beds. Continual warfare, however, is always kept 
up between the dredgers and the fishermen for fear that 
the dredges will encroach on the oyster preserves and in- 
jure the plants. This, however, has very rarely been the 
case, and the oyster business at the present time is at its 
height. 



THE OYSTER SHIPMENTS 

From the local fields the state of Louisiana, Mississippi, 
Alabama, Oklahoma, Arkansas, Arizona and New Mexico 
derive almost their entire supply of oysters, while a great 
quantity of the local catch is shipped to Texas, Tennessee 
and California, the latter state being provided with only 
the best oysters that can be afforded by the local market. 

The territory which is supplied by the Louisiana oyster 
is continually broadening, however, and every year brings 
a greater demand and necessitates more factories and 
shucking plants in the city and state. In the past fifteen 
years the oyster industries of Louisiana have broadened 
out by 60 per cent. 

Together with the oyster fisheries come the kindred fish- 
eries of shrimp, they being canned and shipped all over the 
country. The shrimp fishing, however, is more uncertain 
than the oyster fishing, being generally governed by 
weather. Shrimp travel in large schools and cover a vast 
area in a short time, being found in different places at dif- 
ferent times. Although hard to catch at times, they are of 
an excellence and variety that only Louisiana can offer. 
Within a mile of where the salt-water shrimp, large and 
tempting, have been caught are found the smaller, sweeter 
variety of lake shrimp. These lake shrimp abound in bay- 
ous, canals and lakes along the southern part of the state, 
while the salt-water shrimp are generally found in the bays 
along the uneven coast. 
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OTHER FISHERIES 

There are also to be found in the local waters the cele- 
brated diamond-back terrapins, which, in recent years, have 
become one of the choicest of delicacies that can be found 
on the table of an epicure. A large and permanent fishery 
of these terrapins is located on Grand Island, owned by 
John Ludwig, Jr., who has been actively engaged in the 
terrapin industry for the past twenty years. 

Redfish and other salt-water species of the finny tribe 
abound along the local coast and are caught and marketed 
in great numbers. These, however, are only sidelights of 
the real fisheries. 

Alligators, too, are very plentiful in the bayous and fur- 
nish supplies for the California and Hot Springs, Ark., 
farms, where they are exhibited and where expensive and 
useful bags and furnishings are rna(Je from their skins. One 
establishment in New Orleans gathered several hundred 
alligators, ranging from the infants to older ones twelve 
feet in length. These are crated and shipped like so many 
cattle and bring a good price in a rather limited market. 



THE PRESERVATION OF THE AMERICAN FISH 

FAUNA 

By Henry B. Ward 

It is hardly necessary to rehearse before this organ- 
ization the early history of this country in regard to its 
treatment of the wild lifei, and especially the life of its 
lakes and streams. Not only the first travelers, but the 
early settlers for a century or more in its history found 
the waters everywhere teeming with fish of the finest 
types. There were incalculable numbers of these forms 
in lake and river and stream and pond. So great was 
the supply in the markets that the old indentures of 
apprentices provided that they were not to be fed more 
than once a week on such magnificent fish as the salmon 
and sturgeon, which now justly rank as delicacies and 
sell at prices that preclude their use by unwilling con- 
sumers. This ancient abundant supply is all but ex- 
hausted; for today the salmon has disappeared entirely 
from the Connecticut; the sturgeon and shad have be- 
come so rare in the Hudson and other rivers that the 
commercial fisheries have been largely abandoned, and 
they can hardly be said to belong in fact to our fauna. 

Whereas our grandfathers insisted that the fish sup- 
plies of these waters were inexhaustible, we have found 
in fact, and within the limit of a century, that that won- 
derful supply has entirely disappeared. 

Now, the preservation of the commercial fish became 
naturally a business matter and received as such, early 
and careful attention. By legal enactment there have 
been placed limits on the time of fishing, or the amount 
of the catch, or the size of the catch, limits which should 
serve to give the poor fish a chance. And when properly 
enforced these regulations proved helpful, but as popula- 
tion and fisherman multiplied many fold, even all these 
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methods of restriction were soon found to be inadequate 
, to preserve the rapidly diminishing supply of fish, much 
less to restore that supply to its former abundance. 

Efforts were next made to reinforce nature by hatch- 
ing and planting young fish, and these methods were 
later coupled with the study of food, habits, and other 
conditions of existence that surround the life of the fish. 
A long campaign has been waged along these lines by 
series of efficient men in the United States Bureau of 
Fisheries and in the various state boards. It has yielded 
Rood results, and yet these results affect only a part of 
the great problem. The rest is left untouched. To ap- 
preciate the full scope of the question that is outlined in 
the title of this paper one must compare conditions which 
exist and movements which have been inaugurated in 
other parts of the field of nature and Hfe. 

One of the striking movements of recent years is the 
formation of wild parks or reserves. Areas have been 
set aside for the preservation of the native vegetation; 
state, county and city have laid out park and floral re- 
serve until these areas can be found scattered from the 
Atlantic to the Pacific coasts in every state and almost 
in every county of the United States. Game reserves 
on wild land have been created for the preservation of 
the native mammals; other places have been set aside 
that wild birds might carry on their breeding without in- 
terference from the hunters. 

All these movements have affected merely, or primar- 
ily at least, the higher forms of life, the birds and mam- 
mals. There is no doubt that the splendid series of bird 
reserves which has been created by the national Govern- 
ment is an effective aid in the multiplication of species 
almost extinct, and both Government experts and other 
workers in scientific fields now confidently proclaim that 
before many years these species will have re-established 
themselves in the fauna of the continent. 
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The problem as it concerns fish life is really much more 
difficult, because even for migratory birds it is sufficient 
to set aside a small breeding area and to give them free 
passage through the air from the points at which they 
spend one portion of their life to the point at which the 
breeding process is carried out. For fish it is necessary 
that a considerable stretch of territory, or even an entire 
stream, be set aside; and this adds to the expense and 
difficulties of securing and controlling the area. Yet it 
may confidently be maintained that such areas will be 
reserved for the propagation of the native fish and for 
the preservation of the fish fauna, just as they have been 
set aside for the preservation of the mammalian fauna 
and the bird fauna of the continent. 

It is not so difficult to provide for the setting aside 
of short streams. This has been done for centuries in 
Europe and within recent years in Canada also. In 
United States territory it has been tried only to a very 
limited extent; thus in Alaska there are at least two 
prominent breeding streams of the salmon, which, by 
appropriate measures of the Government at Washing- 
ton, have been reserved entirely from salmon fishing and 
preserved for breeding purposes. In some other places 
fishing is forbidden or greatly limited in particular lakes 
or in short streams or small tributaries. 

But this is not the main feature of the problem to 
which I wish to call your especial attention. How do 
the fish fare on those protected areas which have been 
set aside for other purposes? What is the condition of 
aquatic life in the parks that have been reserved in order 
to preserve the native vegetation, to give breeding places 
for wild birds, and to furnish a refuge for the large game 
animals? The answer to this question is unfortunately 
not as favorable as might have been hoped. It is hardly 
necessary to call your attention to the fact that stream 
pollution is increasing; that its relation to these parks and 
areas is often distinctly unfavorable. Sources of stream 
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pollution originating inside of the areas, serve to reduce, 
often to destroy, the possibilities for aquatic life in the 
waters of those areas ; and there are numerous instances 
which have been cited by writers familiar to you all, 
where such stream pollution originating outside of those 
areas has served to eliminate almost entirely the possi- 
bility of aquatic existence within the area of such a re- 
serve. 

Please do not misunderstand me. I would not inti- 
mate that in all or even a majority of such parks, espe- 
cially those under national control, stream pollution has 
been permitted unreservedly; and yet it takes but very 
casual attention to ascertain numerous instances where 
such stream pollution is a real and serious matter. In 
other words, no adequate vigorous efforts have been 
made to control this factor, to correct the errors which 
have been made, or to keep the waters of such reserves 
favorable places for the breeding of all aquatic life. 
Surely we may expect that within the limits of national 
and state parks the water life should receive as careful 
attention as the life of the land or of the air. 

In the next place a careful examination of the condi- 
tions prevailing in such areas will show perfectly dis- 
tinctly that in many cases the fishes and the aquatic life 
connected with them are the only elements which are 
not subject to protection. It is possible to catch fish, or 
to destroy fish life, almost without reserve in some of 
these protected waters. You cannot pick the flowers, 
you cannot break the shrubbery or in any way injure 
the vegetation of the tract, but if you go fishing it is no- 
body's business; the fish have to look out for them- 
selves ! 

Not only that, but I have been told on reliable author- 
ity that within state parks it is possible at times to see 
fish which have been caught in considerable numbers, 
and, not being wanted, have been thrown away to pollute 
the atmosphere, a senseless waste leading inevitably to 
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the complete destruction of the fish life within those 
waters. 

Finally in this connection I would call your attention 
to a most important factor: the works of improvement, 
so-called, which have been carried out in these parks or 
reserves, have often taken a form which would tend to 
destroy the native home of aquatic life, and to render the 
natural breeding and living grounds unsuitable for fish 
and fish food. In other words, there is a great tendency 
to do what certain landscape architects call "cleaning 
up," a process which, when applied to waters, means the 
destruction of areas of limited depth and shore vegeta- 
tion, and the modification of the natural surroundings, 
thus removing the shelter necessary to the development 
of the fish, as well as the food required for their growth, 
and often also taking away the available breeding 
grounds of the fish. 

After this brief sketch of existing conditions, permit 
me to call your attention briefly to the needs of the situa- 
tion in a definite and somewhat categorical manner. 

The country should adopt a more definite policy look- 
ing towards the protection of aquatic Hfe, especially the 
fish on the existing national reserves. The policy should 
be formuUted by those who are the natural advisers of 
the Government in fish matters, the experts of the 
Bureau of Fisheries, and put into operation by agents 
either directly belonging to that bureau or at least ap- 
proved by them. The evident difficulty suggests itself 
that some of these reserve areas are under the control 
of other sections of the Government than the Depart- 
ment of Commerce; but surely it should not be impos- 
sible to provide that the men who are made the guard- 
ians of those tracts should meet the approval of the 
United States Bureau of Fisheries as regards their 
knowledge of the situation and ability to cope with it, in 
so far as the fish and associated aquatic life are con- 
cerned. 
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In the next place, and more important still, similar 
action should be taken by all states regarding every state 
reserve, park or other protected area within its borders 
and under its control. The water bodies in such places 
should be preserved as refuges for all kinds of aquatic 
life, free from all sorts of attack. Stream pollution lead- 
ing to the destruction of conditions favorable for aquatic 
life should be rigorously suppressed. It certainly is not 
too late in the newer states to stop this destruction of 
the haunts of our native fish, and maintain in a virgin 
condition the natural environment in some lakes and 
streams. Already one of the older states has learned the 
lesson that has been taught by a century or more of dis- 
regard for the condition of its streams, and is now at- 
tempting to restore natural conditions and to protect the 
streams from pollution. 

In these state areas, definite steps should be taken to 
protect all kinds of fish found in the waters of these re- 
serves, to give them all possible facilities for living and 
breeding and multiplying, to safeguard their continued 
existence and to provide, so far as possible, for their in- 
crease in number. 

Finally, and most important, perhaps, of all, there 
should be the definite formation by national and state 
governments of fish preserves or refuges. These pro- 
tected areas should provide not only for the commercial 
fish and their breeding grounds, but also for the other 
types of fish which are important biologically, are of 
interest to students of life, and are essential elements in 
the biological chain of relations that bind the commercial 
fish themselves back to the environment in which they 
naturally live. Here each state has its own natural prob- 
lem. Within its state parks or stream preserves Col- 
orado, for example, should keep the aquatic life of the 
mountains in its pure condition for future generations. 
Illinois should maintain in their natural environment the 
fish of the central prairie region. To Louisiana and Mis- 
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sissippi should be intrusted the duty of preserving the 
rich and varied fish fauna of the bayous and the brackish 
v^aters bordering on the Gulf. Each state and region 
has naturally some characteristic territory and hemce its 
own proper responsibility in the problem of preserving 
for the future the varied aquatic life of the continent. 

Comments are often made on the rapid and unfortu- 
nate disappearance of the game and food fishes as if they 
were usually the species that suffered most seriously or 
exclusively from the attacks of the rapacious fisherman 
or from the insidious influences of stream pollution and 
of changed conditions in the environment. For com- 
mercial reasons the effects on such species are best 
known, but there is ample evidence to show that they 
are not the only ones affected. I wonder how many of 
you know to what extent in some of the older states the 
small fish, the uncommercial fish of the waters have dis- 
appeared. A distinguished biologist, now curator of the 
Carnegie Museum at Pittsburg, in writing on this prob- 
lem, says that the small streams of Western Pennsyl- 
vania have been almost entirely relieved of their origi- 
nal fish fauna, so that the little fish which formerly 
swarmed in every pool of their course can now hardly be 
found at a single point in their entire extent. The nat- 
ural conditions for fish life are fast disappearing. If 
the original conditions are to be maintained for the future, 
even within limited areas, some definite and appropriate 
action must be taken immediately before everything is gone 
and aquatic reserves set aside, kept from the encroach- 
ment of commercial interests and from other unfavorable 
influences of increasing population and complexity of 
human life. 

The influence of this Society should be exercised 
actively to bring about in some way the formation of 
such reserves. These "fish refuges" should be some- 
times the head waters of streams, someitimes stretches 
in mid-stream, sometimes, let us hope, an entire stream. 
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sometimes perhaps only one of the individual lakes, or 
cutoffs, or swampy breeding places, or the back waters, 
or other aquatic conditions which afford a peculiar op- 
portunity for the development of a certain type of fish 
fauna. 

What can this Society do? Various organizations 
somewhat similar in general character have been suc- 
cessful in developing a series of bird reserves and a 
series of game parks under national and state auspices. 
Shall we acknowledge that we are less educated or less 
influential or less energetic? 

DISCUSSION 

Dr. F. L. Riser, Henderson, Colo.: Reason and discrimination 
must be used in the matter of fish protection. The large fish eat the 
little fish. If we protect the big fish, the little fish will disappear. 
They have a law here punishing a man for killing a night heron and 
a blue heron. Yet they are the worst things I have to contend with. 
Those birds will destroy more fish in a night than I can carry away 
in a day. Then I think there should be some way of getting the 
largest fish out of the streams, and giving the young fellows a chance. 
A large trout will clean up a whole stream in a short time. I think 
that is one of the enemies of small fish that is sometimes overlooked. 
Most fishermen will get the little fish, but don't get the big fellows. 
There ought to be a way of getting the big fish out of the stream. 

Mr. C. H. Thomson, Colorado: It seems to me a paper of this 
kind ought not to lack for somebody to speak upon it. The protection 
of our fish is one of the serious propositions which we have to con- 
tend with, not only the pollution of the streams, but the protection 
of our streams. Right here in Colorado the kingfisher, an arch enemy 
of the fish, is a protected bird of plumage. 

As we are stocking our streams with small fish, we must not forget 
the troubles that small fish have with their enemies. Among these 
enemies are snakes. I could show you, if I had you in my hatchery 
at Estes Park, three fish over two inches long that I took from a snake's 
body before it had begun to digest them. The larger fish are living 
upon the smaller ones; it is the nature of all of our game fish. I 
took pity upon my pet fish in my hatching trough because I thought 
it was lonesome. This fish, a brook trout four years old, is so tame 
that I can take it out of the water with my hand and it will lie very 
quietly until I place it back into the water again; and I have shown 
it to 4,500 people. This year, as I say, I took pity on that fish because 
of its loneliness, and placed a yearling tfPUt s^ven inches long in the 
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water to keep it company. I had been showing that fish in the morn- 
ing to tourists at the hatchery, and I showed it again in the afternoon, 
but instead of exhibiting one fish, I showed my pet fish and the tail 
of the other sticking out of his mouth, one a three-year-old and the 
other a year-old, seven inches long; so in the stocking of our streams 
we should place the small fish where they are best adapted to the 
stream. 

There is another proposition in regard to the protecting of our 
streams, and that is the protecting our streams from fish depletion by 
means of our irrigating ditches. 

Now, gentlemen, that is a condition which arises in our irrigating 
districts outside of the eastern districts; our states in the west have 
that to contend with ; and, gentlemen, it means just simply this : we will 
have no fish in our streams eventually unless we protect our streams 
from depletion by the irrigating ditches. 

I am in rather a peculiar position here this afternoon and I will 
explain to you why. At this morning's session, if I understood 
rightly, Mr. Bower, from Michigan, stated in behalf of his own state 
that, with the exception of Colorado, Michigan could boast of the 
biggest fish liars. Now, I cannot understand why Mr. Bower should 
except Colorado and place us in the position of liars as fishermen. 
Judge Beaman took the floor a few minutes afterwards and said that 
the true sportsman and true fisherman of Colorado always told the 
truth. Now, gentlemen, you see what a position I am in. I wish you 
would give me the credit of telling the truth part of the time when 
I tell you the condition of the irrigating ditches and the condition of 
our streaois. I will only give you statements that I can verify. 

Last season the report came out in our paper from North Park 
under the heading of farmers fertilizing their ranches with our moim- 
tain trout That looked like a pretty hard proposition. I can verify 
by eye witnesses that these trout were drained out by irrigating 
ditches onto the hay fields. The larger ones were taken for use and 
the smaller left there to rot in the sun. These fish had been placed 
in the streams by our fish commission. This is not only a condition 
in Colorado, but it prevails in Wyoming and other states where irri- 
gation is going on. 

Mr. Daniel R Fearing^ Rhode Island: I think the gentleman is 
wandering from the subject; he is talking on litream pollution. 

President: I think Mr. Thomson is talking on Dr. Ward's paper, 
on the saving of the fish. 

Mr. Thomson : I do not desire to speak only as I am speaking upon 
the paper, and I understood Professor Ward's paper was on the pro- 
tection of our streams; I desire to go a little farther along this line. 
While I will mention no names, I think this statement can be verified, 
that in many instances the water is turned out of the ditches at night, 
where arrangements have been made beforehand, and then turned on 
before daylight, an^ the fi<b are taken for table use. There is no 
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protection against this wrong to be secured at present either from the 
state or national Government. 

Professor Ward : I cut out part of my paper. Perhaps it was not 
entirely clear. Undoubtedly my method of expression was not always 
such as to bring it positively before your minds. For two remarks 
made by those who discussed the paper did not seem to me to meet the 
conditions set forth in the paper. I believe in saving the small fish and 
the large fish, and I am confident, if we are going to save any part of 
our native fauna, we must save the birds or some of them; and if we 
save them we have got to let them eat. But if you preserve a stream 
in its natural condition, not straight banked and clean bottomed like 
a reservoir, but with the inequalities of bottom and the protection of 
cover at the shore that you find in a natural lake or in a natural 
stream, if you have such places as we have all seen in Colorado, where 
the logs have drifted down and the sticks have jammed together imtil 
no bird could get through there, and if you have places where the 
rushes are so thick and the moss, if I can use that term, so abundant 
that the big fish cannot get in there, then your little fish will get out 
of the way of both the big fish and the birds, and the birds will have 
some fun hunting and the big fish will have some fun hunting, and the 
little fish will have some exercise getting out of the way. What we 
need is to preserve a little territory in an absolutely natural condition, 
not cleaned up and modernized, but just as it would be in nature and 
suitable for the protection of the fish of every size. 

C. K. Cranston, Oregon: My chief object in coming here was to 
learn. I understood the nature of the paper was the description of 
the conditions which prevail all too largely and to the change which 
has unfortunately come about in the condition of our streams from 
the natural condition to the present. What I would like to hear is 
suggestions of a practical nature whereby we may hope to improve 
those conditions, and to come down to brass tacks, so to speak, as to 
what we can do or suggest, to bring about a change of attitude on the 
part of the average community towards the pollution of our streams 
by the introduction into them of factory waste; and more particu- 
larly and specifically the correction of the trouble, that is almost 
universal, of the running of town and mimicipal sewage into water 
courses. There is the meat of the whole proposition, to get rid of 
that; and if there can be any suggestions made that will help me in 
the campaign that I am trying to institute in my state to correct that 
condition, I want to hear them. 

President: I think Judge Beaman's suggestion last week was a 
grand one. He said we had the law already; what we need is its 
enforcement. 

Mr. Cranston: We have law enough, but it is necessary to get 
public sentiment to support the enforcement of the law. 

President: I understand from Judge Beaman that any citizen can 
take this matter up by going to the attorney-general of the state and 
having a suit instituted I did not know that until yesterday. 
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Mr. Cranston : I am advised by one of the members of the State 
Board of Health in Oregon that it is not the lack of law; the diffi- 
culty is that in order to bring action to enforce these regulations you 
have got to bring action against the people themselves. You know 
what that means. 

Mr. Nathan R. Buller, Pennsylvania: I represent a state that 
has more pollution to the square inch of water than any state in the 
Union ; and our laws covering that question are very good. We have a 
Department of Health, and not a Board of Health, but the Department 
of Health is ruled over by a Commissioner; his title is Health Com- 
missioner of the Commonwealth of Pennsylvania. He has jurisdiction 
over all sewage from towns and cities in the Commonwealth; and 
while the question is one of great magnitude, he is working along 
these lines, that each town and each city will be compelled to put in 
plants to take care of their sewage, instead of running it in the public 
streets, as is done in a great measure at the present time. 

I consult with him very frequently. It is not a problem that can 
be solved in a few weeks or a few months; it is a long-drawn-out 
question, and in these few years his department has been created he 
has done great work. 

Now, a great many of these towns and cities at the present time 
are burdened with heavy debts, and it is a very hard matter to get 
them to issue bonds to build these plants; but it will all come; each 
town will be compelled to do it. This Health Commissioner, I might 
say, has unlimited means at his command to bring these matters about. 

The Department of Fisheries has jurisdiction over the pollution 
of streams from manufactories, of which we have about 47,000 in the 
State of Pennsylvania that are running refuse into our :streams at the 
present time. Such small problems as arise from the pollution of 
streams from sawmill refuse and wood alcohol and acid mills, are very 
easily solved ; a great many of the acid plants today that are located on 
our streams are putting in plants that take absolute care of their pollu- 
tion, so that in a very short time there will be no pollution in our 
streams from that source. 

With the tanneries, of which there are quite a number, I have taken 
this course. I find, on investigation, that there is not much to be 
gained by sporadic attempts upon them. H you take a case here and 
there, there is not much accomplished. But in order to accomplish 
some results and eliminate this pollution, united action is necessary. 
I am shortly to have a conference with the representatives from 
every tannery in the State of Pennsylvania, and they as a body will 
work out some definite plan that each one is to pursue. With our 
paper mills we have the hardest proposition that presents itself, on 
account of the great amount of water that they use in the manufacture 
of paper ; but it is a fact that I have visited paper mills on the Qarion 
River, which is a river so polluted that even a typhoid germ will refuse 
to live in it; and these paper mills ar^ spending thousands of dollars 
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each month to clarify the water in order to make a good paper, where 
somebody else has polluted the water above them; and then they 'run 
theii: refuse into the stream for the next man below to clean. 

Now, I think if these manufacturers all get together there could 
be some definite plan worked out which would be successful; for the 
money that they are using today for clarifying this water would be 
spent in the effort to keep this pollution out; and then some results 
will be obtained. 

Peimsylvania is working along those lines; and while it is a long- 
drawn-out question, I believe the time is coming when our streams will 
be purer by far than at present; but it will not be done in the course 
of six months or a year. 

With respect to the matter of running oflF sand and waste from 
quarries that is a subject entirely taken up by a commission, called 
the Water Supply Commission; and a great many specific Complaints 
that come to the Department of Fisheries on that line are turned over 
to them and given attention by that commission. 

These are the efforts that are being put forth in my state looking 
towards securing the purification of the streams. 

Mr. Ernest Schaeffle, San Francisco: Has any one found a way 
of handling paper mill refuse? We have had trouble with a mill at 
Floriston near the Nevada line. The only way we can think of is to 
shut down the paper mill, representing an investment of a million 
dollars, with a pay-roll supporting the entire district. Has any one 
any remedy to suggest for a problem of that kind? 

Mr. Cranston : In Oregon City there is a paper mill having vats 
discharging into the Williamette River. It is a great nuisance. But 
we have secured the installation of a large settling tank for this pulp 
waste, and we have thus got around a good deal of the trouble. It 
has not entirely cured it, but has improved the condition perceptibly. 

Mr. Schaeffle: That is in a place where they have room for 
settling vats. This mill is in a deep canon and there is no room to 
settle anything. 

Mr. Buller: Are your paper mills sulphite or soda? 

Mr. Schaeffle: Sulphite. 

Mr. Buller: In several paper mills that I have gone over they 
are using large sedimentation beds to precipitate the lime and soda; 
and a great deal of their refuse is burnt up by being run through a 
hot retort 

Mr. Schaeffle: That is evidently a pulp mill. 

Mr. Buller: I have found that 90% of all these manufacturers 
arc perfectly willing to take care of this refuse if they are shown a 
way how. But to gain results we must first get some definite plan to 
work upon. 

Mr. Schaeffle: These people will spend any amount of money, 
if I can tell them what to do. 
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Mr. Buller: We find the same thing. But tl.ey do not feel like 
abandoning their plants or spending thousands of dollars without gain- 
ing some definite benefit from it. 

Mr. Schabffle: Naturally. 

Mr. Buller: A great many contrivances are used which are suc- 
cessful up to .a certain point, but when they reach that point it is as 
bad as ever. 

Mr. Schaeffle: I would like to say also that in San Francisco, 
where we have only one gas light plant, making 15,000,000 cubic feet a 
day from crude oil, that we have at last effected a means of restrain- 
ing the lamp black, oil, tar and other products that went into the bay 
for 40 years. The gas company has spent $75,000 in constructing a filter 
plant which is now in operation, that not only saves this waste, but 
makes a valuable by-product from it. They are making briquettes 
from the lamp black in which there is enough tar to act as a binder. 
The same company is working on a new process of manufacturing in 
which there will be no waste product; the entire body of petroleum 
will be made into gas, although there may be a very slight amount 
of coal tar left. That was the worst problem we had at San Fran- 
cisco Bay for 40 years. From the work that our chemists have done 
during the last year, it appears that in addition to the thousands of 
tons of lamp black and coal tar that have been poured into the bay, 
about one million pounds of cyanide of potassium has gone in along 
with the other material. But we have not found a way of restraining 
this cyanide, which is still going in with the wash water. 

Mr. Buller: For the benefit of any member here, in states where 
there are acid of wood alcohol plants, I might state that at a plant 
that I examined a short time ago I found the system in use that abso- 
lutely prevents any pollution from getting into the stream. A couple of 
years ago they ran all the refuse into the stream, and destroyed the 
fish in the stream entirely. Today, by eliminating that refuse, the 
stream is being restored as a good trout stream again. The makers 
of the apparatus are Rieser & Sons, Tanners' Falls, Pa. Their sys- 
tem of taking care of this refuse is that after all the grease is taken out 
of their vats the refuse that ran in the stream before, which was a black 
substance about the consistency of crude petroleum, and very hard to 
handle, is run into large boiling vats and boiled down to a consistency 
where they can shovel it, and they now use it in their furnaces; and 
while they are not making money, it is paying them to use it as fuel; 
and there is absolutely nothing going into the stream but the steam 
that condenses in these vats; and I have requested every acid manu- 
facturer in the State of Pennsylvania to do likewise, to boil their waste 
and use it in that way. 

Mr. Schaeffle: How do you handle the waste wash water from 
petroleum refineries in Pennsylvania; I refer to the wash water con- 
taining sulphuric acid ? 
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Mr. Buller: There is a question that I have not had time to go 
over carefully. I have not been in the oil regions up to the present 
time to investigate their waste; that is quite an extensive territory. 
While most of the sulphur water is running into waters where mines 
are situated along the streams, I have not been into that territory as 
yet. But the question is becoming one of such seriousness in the 
State of Pennsylvania in certain portions that the manufacturers 
themselves along the western waters are realizing the fact that this 
pollution must be taken care of in some way, on account of their boats, 
engines and every other thing that they use in the water. The Engi- 
neers* Society now are trying to devise ways and means to get rid of 
the water from the mines. 

Mr. Schaeffle: I would like to warn any of you gentlemen who 
may come from the states in which oil refining is carried on, that 
something which a great many of us did not suspect, in looking for oil 
itself, is a very serious problem. I have found one refinery in Cali- 
fornia that empties as much as five tons of dilute sulphuric acid into the 
waters of our state every day — from five tons down to three tons, 
greatly diluted with salt water; and with this some 16,000 to 36,000 
pounds of sodium sulphate are emptied into the streams. We have 
not found any way of preventing that waste. The add as it comes 
from these stills, I presume, or the washing chambers, is in such very 
dilute form that there is apparently no way of separating it. It is out 
of the question to dry up the water or volatilize it. We are letting that 
go into the water and out into the bay until we can find a way of 
controlling it. 



PROTECTION OF THE UNDERSIZED FISH 

By G. H. Thomson 

My paper will be mostly a summing up of the work 
performed during the last four years along the lines of 
education and protection. 

The action which the American Fisheries Society took 
at its meeting held in Washington, September 21-24, 
1908, when it recommended that the various state com- 
missions educate the people by every means in their 
power to follow the directions given on my post card, 
which reads as follows: 

A PLEA FOR THE FISH 

When removing an undersized trout from your hook, always 
moisten your hands before grasping the fish; otherwise the dry hand 
will remove the slime from the back of the trout, when it is only a 
question of time until fungus sets in and the fish will die. 

Always kill your fish that are large enough to keep, as soon as 
taken from the hook. This can be done by giving it a stroke with a 
stick on the head, back of the eyes. It will avoid all suflFering, and 
make your fish far better for table use. 

The American Fisheries Society, at Washington, D. C, September 
21-24, 1908, recommended that the various state commissions educate 
the people by every means in their power to follow the directions given 
about wetting the hands. 

Indorsed by twenty-eight fish and game commissioners throughout 
the United States. 

G. H. THOMSON, FISH CULTURIST, 
Superintendent of the Estes Park Fish Hatchery. 

During the winter of 1908-1909 I took the matter up 
with every game and fish commissioner in the United 
States, asking for their endorsement of the directions. 
I secured the approval of twenty-eight. Many of them 
asked for the privilege of reprinting them for their use, 
which was granted. 

I have used the press as a means of education. Many 
editors, just before the opening of the fishing season, 
have used the card as a standing advertisement for the 
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protection of the fish which have to be returned to the 
stream. I have taken the matter up with our railroad 
officials, asking that, as they issue their printed matter 
for the tourist season, they insert my card. All have 
very kindly granted my request, and in this way fisher- 
men are reached who would not be otherwise. 

The subject has been taken up with fishing clubs. 
Some of them arei printing the directions on the back of 
their membership cards. 

I am distributing the card to visitors at the hatchery, 
to whom I show the fish which brought forth the pub- 
lication of the card and which I saved from death from 
fungus by my treatment. Last season I had the card 
printed in the form of post cards, which I have given 
out at the hatchery as free printed matter. By this 
means I have secured for it a still wider circulation. 

The subject has been taken up in the public schools as 
an object of instruction, and it should be taught in the 
schools. Why should not the coming fishermen be edu- 
cated along the lines of fish protection? Our game laws 
in Colorado provide that all fish taken under seven 
inches in length shall be returned to the streams, but 
they stop right there and give no instruction as to how 
to handle the individual fish so that it may have an op- 
portunity to live after being returned to the water. 

In order that I might know something about how 
many people I have instructed as to the handling of the 
undersized fish, and also to whom I have exhibited my 
pet fish, I opened a regfister on the 25th of May, the be- 
ginning of the open season for fishing, and up to the 2d 
of September my register contained the names of 4,550 
people. I have given out over 3,000 cards containing 
my plea for the undersized fish, also about 2,000 post 
cards with the same instructions. 

My register contains the name§ of persons from China, 
France, Honduras, British Columbia, San Salvador, and 
from nearly every state in the Union. While the recip- 
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ients may lose their cards they will never forget the in- 
structions on protection given at the hatchery. 

When we takei into consideration the time and care 
.that it takes through artificial propagation to bring one 
of our trout to the fishing limit of seven inches, and that 
one grasp of the dry hand, in taking an undersized fish 
from the hook for returning it to the water, removing 
nature's protection so that the fish will die after being 
returned, it seems to me that the American Fisheries 
Society should push the matter of education for the pro- 
tection of the undersized fish as far as possible. 



DISCUSSION 

I would like to take a few moments^ time in demonstration. 

(Mr. Thomson here produced from a wooden box a sealed tube of 
glass about one-half inch in diameter and about four feet in length, 
containing specimens showing the various stages of growth of the fish.) 

I can give you an exhibit here in this tube, of the stages from the 
time the eggs are taken from the fish until the fish are ready for the 
stream. 

In our hatchery in Estes Park, the water stands at 46°; and it 
changed but two degrees last winter. 

We take the eggs after they are fertilized and place them on the 
hatching trays, and they will require 40 days to reach the stage shown 
in this glass tube, when they are hatched out 

From the time the eggs are placed on the trays to the eyed stage, 
which is the stage when the Government do their shipping, it will take 
25 days in a temperature of water standing at 46". At this stage they 
can be packed in moss and kept at a temperature not colder than 38°. 
When the Government ships eggs to Japan and Australia, they ship 
them in the eyed stage. 

You will see from the tube that after 35 days much greater prog- 
ress is shown, and you can see the fish curled up. 

In 40 days you will see the fish as they have passed from the egg 
state to the absorption state. There is a spot on the shell of the t^g 
where each fish has passed through, as you will see in the tube. 

Ten days after the hatching out you will see them at this stage. 
Then in 20 and 30 days they rise to hunt food. You will notice the 
development in 20 days and the further development at 30 days. 

You will see here then the whole process of development, from 
the time the eggs are placed on the tray, until they rise to hunt for 
food, when we begin feeding them. 
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The best authorities which we have on the culture of trout say that 
only 3% of the trout reach that stage. 

With ordinary care in passing through the hatchery, we will place 
out in the stream 75% through artificial propagation. 

Now from this stage of feeding, on an average, it will take our 
young fish 15 months to pass the 8 inch limit 

When it takes that much time and care to raise a fish, it seems a 
shame to destroy that fish in returning it to the stream by handling it 
with the dry hand. 

You will notice here something of the deformities found in fish 
during development, showing double fish and double-headed fish. As 
they reach a certain stage and as they absorb the yolk, they die ; so you 
never find a double fish in the stream. 

You will notice from this specimen which I show you, the can- 
nibalistic nature of the trout. You will see the tail of one little trout 
sticking out of the mouth of another. There is no show for the 
weaker fish in the hatchery. 

That will give an idea of the time it takes to bring one of our 
fish from the egg stage to the fishing stage. 

I brought these exhibits, simply to demonstrate the time and the 
trouble which it takes to raise trout. 

I have had fishermen say it is too much trouble to be careful in 
handling these undersized fish. But they are not sportsmen, for they 
are unwilling to take the trouble to protect the undersized fish ; and if 
a man has not sufficient interest in the undersized fish to protect it after 
he has caught it, then I say he has no business to fish along our 
streams. (Applause.) 

Professor Dyche : I think, in order to make an experiment of that 
kind of value, and in order to give value to ideas such as those put 
forth by Mr. Thomson, the experiments ought to be performed on 
rather a large scale. I myself have subjected a hundred or more fish 
to certain kinds of treatment. While experimenting we handled fish 
with wet hands and with dry hands, and also scratched them with 
small sticks and stems of grass and leaves, then they were placed in 
ponds and we watched for results. I am not quite ready to report on 
just all the things that have happened to those fish; further experi- 
ments are necessary. The trout are not perhaps any more liable to 
be affected by this fungus than many other kinds of fish. Catfish, bass 
and crappie, in fact nearly all kinds of fresh water fish, are more or 
less liable to be affected with this fungus disease. We have certain 
rules that we observe when we handle fish at the hatchery. My idea 
about the trout business would be to experiment on a large scale; a 
hundred or more fish should be used and the experiment performed 
at different times and under different conditions. 

Fish culturists know that the white fungus is a disease that injures 
fish. Only exact experiments properly conducted will add to our present 
knowledge. Handling a fish with the dry hand may start a fungus 
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growth on it The wound inflicted by the hook in catching the fish 
may also start a growth of fungus even though the fish be removed 
from the hook with a wet hand. 

I really think that before this Society could very well pass upon a 
thing of this kind and make recommendation to men all over the 
country, that it might be well to have experiments performed on a 
more extensive scale than with one, two or three specimens of fish 
under restricted conditions. I should think 100 would be a fair num- 
ber to work with; that number would give an idea on a percentage 
basis easy to understand. If fish are taken that have suflFered injuries 
in various ways, by the hook, the seine, or the hand, for instance, and 
placed in water under natural conditions and studied for several 
months, then one might get a fair idea of just what would happen 
to the fish. 

Mr. Thomson is undoubtedly right in his statement that if you take 
a fish in your dry hand and rub the slime oflF, that it will injure the 
fish; however, we should like to know the percentage under diflPerent 
conditions, and that would require an examination of a large number 
of fish. 

Another thing that should be borne in mind is that, that taking 
a fish oflF the hook in your hand and putting it back in the water is 
only one of the things that happens when a fish is caught on a hook. 
The ordinary fisherman pulls the trout (or other fish) out of the water, 
and before it is landed it turns three or four somersaults, lands in the 
bush or on the ground or rocks and gets generally bruised up before 
the fisherman ever touches his hand to it. Many other injuries besides 
those inflicted by the dry hand may cause fungus growth on fish, 

Mr. Thomson : I do not think Mr. Dyche quite understands my 
position. I did not ask for recommendations from this organization 
on that proposition. My paper was simply a report upon the position 
this organization took in 1908 in Washington, when they recommended 
that the various state commissions educate the public as far as possible 
in the wetting of hands. Our trout is quite different from the fish 
in warm water streams. You remove the slime from the back of our 
trout and you remove nature's protection. 

Mr. Daniel B. Fearing, Rhode Island: I would like to relate an 
experience which I personally had. I happened to be chairman of the 
oldest trout-fishing club on the island of Long Island in New York 
State; and we have the finest wild trout fishing that there is in New 
York State. We have only 15 members ill the club. We have about 
seven miles of the Connecticut River, so-called, running through Long 
Island ; and we never keep a fish weighing less than half a pound ; we 
throw everything else back. We always fish from boats, and the boat- 
men are always instructed, and they always do wet their hands before 
handling fish. 

Some eight years ago I started an investigation on my own account, 
and I got a conductor's punch that was made very small and very 
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sharp ; and every fish that I threw back, the man wet his hands before 
the fish was taken off the hook, and a small hole was punched either 
in his dorsal fin or tail, and I threw back that fishing season between 
480 and 500 half-pound fish, and not a single one of those fish was ever 
seen again — ^was ever taken again. Now, those fish we handled as care* 
fully as possible with the hand wet; and they were only thrown back 
if they were not bleeding in the mouth and were not badly hooked, 
and the hands were always wet before they were thrown back; they 
were treated with the kindest consideration possible, and yet not a 
single one of those 500 fish was ever seen again. 

Mr. Ernest Schaeffle, San Francisco: Is it not possible that the 
markings had regenerated? 

Mr. Fearing: Did you ever know of a case of a fish generating 
a tail which had a hole punched in it? 

Mr. Schabffle: They do regenerate in California. 

Mr. Fearing: It is not supposed to be possible. 

Mr. Schaeffle: That has been our great trouble, and we have 
marked salmon and trout. 

Mr. Fearing: They mark salmon in England by a silver wire. I 
will ask Professor Ward: Is it not supposed to be impossible for a 
fish to regrow an attachment of that sort? 

Professor Ward: I cannot say with respect to those fish. 

Mr. Fearing: Did you ever hear of trout or salmon that would 
grow a tail after one had been lost? 

Professor Ward: I do not know of experiments on salmon and 
trout As far as I know of such mutilations they remain unmodified. 

Mr. Fearing : Do you known personally of a trout or salmon being 
marked in that way? 

Mr. Schaeffle: Yes, we have done that. These marked fish have 
been held in troughs and special ponds, and we have watched the fins 
regenerate. 

Mr. Fearing: I never heard that in salmon and trout. 

Professor Ward: Your statement is that none of those fish have 
ever been returned. Is it not probable that they may have been taken 
and not reported? 

Mr. Fearing: No. A careful record of them has been kept. This 
is in a private club, and everything was marked, and watched, as I said. 

Mr. Thomson : How were those fish marked ? 

Mr. Fearing : With a perfectly clean-cut round hole right through 
the dorsal fin or the tail. I would like to inquire from Mr. Schaeffle 
the source of his information. 

Mr. Schaeffle: I have taken my report from an employe who is 
in charge of fish cultural work in California. 

Mr. Fearing: Then your information is not based on personal 
examination? 

Mr. Schaeffle : There is no doubt of the fact. 
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Mr. Cranston : Is it your opinion that a mark in the nature of a 
hole cut out of the gill cover, would be an enduring mark sufficient 
to identify fish at any time thereafter. 

Mr. Fearing : I did not refer to the gill cover ; but to a round hole 
cut in the fin or tail. Could such a hole unite. Perhaps the tail will 
grow, but will not the hole remain? 

Mr. Schaeffle : We have experimented with marks on the rainbow, 
the steelhead and the salmon. 

Mr. Fearing: Is it true that you found the only way of marking 
salmon was with silver or copper wire? 

Mr. Schaeffle: That is what we are doing. 

Mr. Thomson : In my hatchery the fish lost the entire fin ; if that 
fin had been marked it would have been lost. There was not a thing 
to show for it The caudal, dorsal and pectoral fins come right oflF 
close to the fish's body. 

Mr. Fearing: Then you idea is that in the case of a fish marked 
in that way, nature would make it lose the entire fin or tail? 

Mr. Thomson: Yes. 

Mr. Fearing: That would explain the thing. 

Mr. Thomson : I had several fish there at the time, and they were 
all cured of fungus growth. 

Mr. Fearing: We have cured any number of fish of fungus by 
putting them in a salt water bath, and we do that as a rule. 

Mr. Thomson : That is proper. I have not marked the fish that 
way; but it would have disappeared anyway. 

Mr. Fearing : That would explain the fact that we never saw them 
again. It has never been brought up to my knowledge. 

Mr. Thomson: I know absolutely; I have watched the thing right 
through. There was not a thing to the fish ; it was a bobtailed fish. 

Mr. Fearing: Then your idea is that they grow new fins as a 
lobster grows a claw. 

Mr. Thomson: Why shouldn't they — ^>ust as a bird will grow a 
new claw. 

Mr. FEARfNG : It is very interesting. I never heard this view taken 
before. No one seems to know of it. 

Mr. Thomson : I am speaking of my own investigation. 

Professor Dyche: You have suggested some very remarkable 
things in connection with the moulting of the fins of the fish. I have 
been looking through fish literature and making experiments for a life- 
time, and this is entirely new to me. It is so new and interesting that 
I would be glad to come out and spend a month or two with you and 
have you help me to perform some experiments. 

Mr. Thomson: I give you a standing invitation to do so. 

Professor Dyche: I am building a laboratory for carrying on in- 
vestigation ; but I cannot handle trout in my laboratory. 

Mr. Thomson: Trout in cold water streams are quite different 
from fish of warm water streams. 
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Professor Dyche: I do not know an3rthing about trout. 

Mr. Thomson: Take trout in water warmer than 74**, and these 
trout will live longer in the grass than in the water. 

Mr. Dyche: i should like to see some experiments carried on in 
this line. 

Mr. Thomson: I should be glad to cooperate with you. I have 
had considerable opposition on that line, but not with fishermen. There 
is a diflFerence between fishmen and a fisherman. Some of the oldest 
fishmen in this state came out bluntly and said the whole proposition 
was bosh. One of these fishmen said that he had been in the fish busi- 
ness 25 years in Colorado and had handled hundreds of thousands of 
pounds of fish and had never found that condition to exist; and that 
if it did exist, our fish would die by the thousands. But he was speak- 
ing from the Ashman's standpoint, when in the spawning field they were 
taken out of a tub of water, and the hand was wet, and not from the 
fisherman's along the stream when the hand is dry. 

Mr. S. E. Land, Denver, Colo.: As I understand it, in the case 
of a fish taken without moistening the hand, the mucous is removed, 
thus causing fungus, and the fish shed their fins because of the fungus. 

Mr. Thomson: That fish shed its coloring from the treatment I 
gave it; it lost its fins and every particle of coloring; it was strictly 
a white fish. 

Mr. Land: To what do you attribute it, to the removal of the 
mucus on the fish from the handling with dry hands? 

Mr. Thomson : I can answer that in this way : When a bird loses 
its feathers, it has nothing to protect it. Now the protection of that 
trout was the slime on its back — nature's protection — and the use of 
your dry hand, contrary to the order of nature, will remove that pro- 
tection. 

Mr. Land: When Dr. Bean was Director of the New York 
Aquarium he gave me a demonstration of how he cured fish from which 
the mucus was gone through injury or fungus. He used salt water 
from the ocean. 

Mr, Thomson : I have used peroxide of hydrogen — ^just raised the 
fish enough out of the water to pour peroxide on it; and I have thus 
destroyed the fungus and saved the fish. 

Mr. Land: I am like Professor Dyche; I want to have a scientific 
demonstration of these things. But I admire Mr. Thomson for the 
step he has taken in regard to the protection of the undersized fish. 

I am operating now on the Cottonwood Lakes in the Grand Mesa 
of the Colorado. I have had bills printed on cloth, using the very 
statements that Mr. Thomson makes on his cards. Its effect in the 
education of the people has been very marked, and they are all handling 
their fish with much more care. It is a grand and humane thing to^ 
have undersized fish returned to the water without injury. 

It is important also to get people to act in cooperation with the 
boards of health, by being careful to avoid throwing entrails of fish, 
or washing fish in the streams. On the Cottonwood Lakes we arc 
earnest in our endeavor to educate people along the line of keeping the 
waters pure. 



WATER POLLUTION 

George W. Field 

When Colonel Acklen referred to the pollution of the 
streams of the United States, I felt that he had struck 
the keynote of the meeting. This is one of the most 
important problems before us, both as citizens and as 
commissioners. The condition in Massachusetts has been 
acute for many years. Two years ago a law was passed 
by which it was absolutely forbidden to place in the 
streams of the Commonwealth sewage, manufacturing 
waste, or any material whatever which in any way, di- 
rectly or indirectly, could be prejudicial to fish life, and 
by that I mean not alone injuring the fish but injuring 
the food — ^the microscopic plant or the microscopic animals 
in. the water upon which the fish depend in any degree. 
Now, as a result of the conditions there, two very important 
decisions have been made by the courts, which I feel are of 
very great value to all of us, not alone to the citizens of 
Massachusetts, but to the citizens of the United* States. Of 
the two hundred and more cases upon which we have taken 
action, only two have been appealed from the decision of 
the lower court. One of these went to the Supreme Court 
on the grounds that the defendants had been putting this 
polluting material into the streams for upwards of 200 
years; therefore they claimed that they had gained by pre- 
scription the right to continue the pollution. The Supreme 
Court decided specifically that no individual or corporation 
could acquire by prescription such a right against the state ; 
that the fact that they had not earlier been prevented from 
putting this material into the stream was no reason why 
they could not be so prevented at any time. 

The second case is equally interesting and important from 
another point of view. When the issue arose as to what 
constituted the "fisheries value'* of the stream, we were di- 
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rected by the Chief Justice to consider not alone the present 
value of the fish which could be taken from that stream^ but 
the potential value of that stream, what it could be made to 
produce in fish for food, and in addition we were to consider 
the recreational value of the stream as a beauty spot. 

We do not contemplate a rabid agitation or any ill-advised 
attempt to force manufacturers to do anything prejudicial 
to their real interests, but we believe that in the course of 
five or ten years some very progressive steps will have been 
taken. 

Very strong pressure was placed upon the Governor when 
the legislative act came before him for approval. He had 
fully made up his mind to veto the measure; when he called 
me in consultation, I directed his attention, among other 
things, to the fact that Boston, by turning its sewage into 
the harbor, was destroying an annual value of over $400,000 
worth of shellfish each year. Now, that is but a fraction 
when compared to the waste and destruction wrought by 
the mill waste and other material that goes into the Black- 
stone, Merrimac and Connecticut Rivers, and the myriad of 
smaller streams, not to mention numerous state ponds. 

In this connection not alone must we consider the actual 
value of the fish life rendered impossible, but in addition 
the waste of an inconceivably vast amount of valuable ma- 
terial which should be used for fertilizing the land. 

We have made experiments and observations which indi- 
cate that this material, if placed upon the land, will be turned 
into plant food in the quickest possible manner; if placed in 
the fresh water streams, it changes to plant food somewhat 
more slowly ; if placed in brackish water, considerably more 
slowly, and if placed in salt water, very, very, slowly. 
There, instead of being turned into plant food, it is rapidly 
precipitated and drops to the bottom as a slimy sludge, 
which will be of practically no value as plant food for years 
and years to come on account of conditions unfavorable to 
oxidation and nitrification. 
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Looked at in a very large way, what are we doing all over 
the United States? We are collecting water which formerly 
spread over and irrigated the ground and conducting it 
in closed pipes down to the cities. I am speaking more 
particularly of eastern cities. Thus in Boston and New 
York inconceivable quantities of water are diverted from 
the natural use and brought prematurely, so to speak, to the 
ocean, without doing the work which was its original and 
natural function. 

In addition to that we are diverting this material which 
should go back to the land as a fertilizer, and which as 
sewage variously mixed and modified is in Germany, at 
Berlin, and other places, used for irrigating and fertilizing 
the land. This land is rented to the farmers for $30 or $40 
an acre, or practically the same price which farmers pay 
here for water privileges on irrigated land. That fertiliz- 
ing and irrigating material is turned into the ocean prema- 
turely can mean nothing eventually except a vast destructive 
economic waste. 

I do not believe we are in position immediately to over- 
turn all our systems and ideas of sewage disposal; but the 
time is coming when we must use this material on the land 
for irrigating and fertilizing purposes, and we must use and 
maintain the waters in a condition suitable for the develop- 
ment of the fisheries. 

We had in Massachusetts the salmon fisheries, shad fish- 
eries, alewife fisheries and smelt fisheries of a value of up- 
wards of half a million dollars annually, which are abso- 
lutely destroyed by this indecent method of sewage disposal. 



THE BLACK^POTTED MOUNTAIN TROUT 
(Salmo stomias and related species) 

By S. E. Land 

Introductory comment by the reader. 

Before I read my paper I would like to make a few re- 
marks on the paper that our worthy President, Mr. Fiil- 
lerton, brought up at the St. Louis meeting. The food 
problem regarding trout, and the question now before us 
of how we shall raise the standard of the domesticated 
trout, are important. The problem is, how can we make 
them produce a progeny equal to that of the wild trout? 
I have on exhibition here trout that have been introduced 
in the State of Colorado from California. They grow to 
great size in our waters, in our cold streams fed apparently 
by snow water, especially in the month of June, and there 
the development of the eggs is retarded, because they are 
transferred from California, where in their natural habitat 
they reproduce in February and March, and in our icy ele- 
vation of ten thousand feet they do not reproduce until the 
latter part of June and up to the 10th of July, keeping their 
reproduction of eggs back for five months. Nevertheless 
they grow to a great size. This first trout which I exhibit 
was caught in the southern part of the state by a man pres- 
ent here today, from Elbow Creek, that empties into Electric 
Lake twenty miles from Durango. I helped land that fish. 
From that lake we took two million eggs of the rainbow 
trout. This second trout was taken from the headwaters 
tributary to the Rio Grande from Charles Mason's Lake. 
It is a cutthroat trout with the fine spots {Salmo spilurus) 
and is known as the black-spotted mountain trout. We have 
also the black-spotted mountain trout with large spots that 
lives in the higher waters of the mountains and never moves 
from this environment. 
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The first fish weighs about ten and one-half pounds, and 
the second five pounds. The second one is from the lake, 
from those waters that run down into the Rio Grande. 

This third one belongs to an introduced species, Salve- 
linns fontinalis, and is from a lake somewhere in the 
Rocky Mountains here; but they grow also as heavy as five 
pounds in lakes, and they do not grow more than half that 
size in the rivers, and much smaller in the smaller streams. 
They also retain their size and beautiful colors as they are 
brought from the New England states or Pennsylvania. 
The habitat of the last trout (Salvelinus fontinalis) ranges 
from Georgia all through the Allegheny Mountains, Penn- 
sylvania and up to the British possessions. The first one 
is from California, and the second one I will refer to in my 
paper. 

I have also a specimen which, after I get through my 
paper, I will refer to. 

In regard to the food of the trout of the Rocky Moun- 
tains I have samples preserved so that you can see what the 
trout live on, and I will say that the same aquatic insects 
destroy the eggs and the young of the trout. 

The species is distributed throughout the inter-moun- 
tain states. As stated by Dr. Jordan: **It was born in 
Alaska and has worked its way southward and eastward 
into the streams of the great Rocky Mountain region. 
It is one of the handsomest and fineist, yet it has rarely 
been transplanted to waters of other than those to which 
it is native. This trout is usually known as the 'cut- 
throat' trout, from the half hidden gash of deep scarlet 
which is always found just below the base of the lower 
jaw. Other marks are the rather long head, which 
forms nearly the fourth of thei length of the body from 
the snout to the base of the caudal fin. Almost always 
there is a narrow line of very slender teeth along the 
middle lines of the base of the tongue, besides the larger 
teeith, which surround the edge of the tongue in all trout. 
The body is usually well spotted, and the spots are a 
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good size on small fish and finer on the larger ones, there 
being none on the belly. This species is the most widely 
distributed of the trout." 

The State of Colorado has devoted a great deal of time 
and money to the rearing of this species, as weill as to 
the introduction of the brook trout of the east, and the 
CaHfornia rainbow trout. 

In 1882 the brook trout were hatched and distributed 
in a small way here ; and in 1886 the eggs of the McCloud 
River rainbow trout were secured and hatched in what 
is known as our Denver state hatchery. These fish were 
introduced in the Platte and Gunnison rivers of the state. 
A few years later the eggs of the Green-back or Arkansas 
trout {Salmo stomias) were first taken from fish found in 
Twin Lakes near Leadville, of this state. Since that time, 
the collection of eggs of the native trout by what is known 
as "field work" has extended to most every part of the state, 
taking in from eight to ten large lakes and reservoirs. With 
the improved method of taking and handling spawn of the 
native trout, we now collect from ten to fifteen million 
eggs annually. 

This species should be handled with great care, to save 
the fish from injury, as well as to prevent the loss of eggs. 
According to the temperature of the water the milt 
dies from three to five minutes after it is taken from the 
fish. Fish eggs should not be taken in water in a pan 
of expanded eggs covered with water, or in floating dead 
tnilt. This is done by the novice too often ; by our method 
of wholesale collection of eggs from wild fish. Nev- 
ertheless, we pay for it dearly by having to pick out a 
large percentage of these unfertilized eggs at the hatch- 
eries. Another thing I would call attention to the fish 
culturist is, that we find on examination of these trout 
that you cannot take the last few eggs from them, as a 
few eggs are in the same condition in them at the upper 
end of the ovaries as all eggs are in the roe in an unripe 
fish. That is, they are connected by little blood vessels. 



186 American Fisheries Society 

and when forced from the fish by a novice with contin- 
ued stripping are released and appear like the other eggs, 
but they are immature, and cannot be fertilized. This 
adds more useless or dead eggs to the hatchery work. 
More important yet is that the parent fish die and thus 
diminishes each year our annual output of eggs. 

We are now more fully utilizing the lakes and reser- 
voirs as a source of supply for eggs that the fry hatched 
from them may be used for stocking barren and depleted 
waters. We are not relying on our streams as heretofore 
in the collection of eggs from wild trout. 

Packing and Shipping 

Packing and shipping green eggs of the native trout 
from the field stations to the hatcheries requires great 
care from start to end of destination. Packing the eggs 
consists in placing them in cases, which are shaped so 
that they can be put on pack-horses, each case holding 
one hundred and sixty thousand eggs. Each horse can 
carry two cases, a total of three hundred and twenty 
thousand eggs. The native trout in these mountain lakes 
(elevation 10,000 feet) spawns from the 15th of June . 
to the 15th of July. Thus the period for taking eggs is 
quite limited. 

From the pack-horse, the cases of eggs are conveyed 
by wagon to the railroad, thence to the several hatcher- 
ies. From the time the eggs are placed in the cases, 
until they are in the hatcheries, they are kept at a tem- 
perature of 34° by ice and ice water poured over them 
during transit. Should the temperature in the cases 
rise, incubation starts and the eggs die in transit. The 
eggs we take from the rainbow and brook trout are 
handled in the same way when shipped green. We have 
no sub-stations large enough to eye eggs before trans- 
portation to the hatcheries. 

The state has seven operative trout hatcheries, ample 
to stock all the waters of this common^yealth, and to im- 
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prove legitimate angling for all time to come. The work 
of operating the hatcheries by the collection of eggs 
from wild fish and the distribution of the fish has become 
a very important branch of the game and fish depart- 
ment. Hatcheries are expensive to operate, and compe- 
teint fish culturists are scarce for stations already in com- 
mission. The present commissioner, believing in econ- 
omy and efficiency, is encouraging the sportsmen's asso- 
ciations to build club hatcheries, at their own expense, 
along the most important streams of the state. During 
the past year, quite a number of such club hatcheries 
have been built by these fish and game associations. The 
method proposed is, that the state furnish the eggs from 
their field stations, and the members of the associations 
pay the expenses of a man to supervise the hatcheries 
and the distribution of the fish in the public waters. In 
this way people find that they can have all the fish they 
want in their districts by co-operative work. By this 
method the individual becomes personally interested in 
protection, which is an incident to propagation. Surely 
the lovers of sports afield and even the fish "hog'' should 
be satisfied with this generous spirit, knowing that he, 
too, is assisting to make Colorado not only the play- 
ground of America, but one: of the most famous sections 
for trout fishing that can be found in any of the states 
in the nation. 

Distribution of the Trout 
By handling the three different varieties of trout we 
keep our seven state hatcheries in operation throughout 
the year. Tlris is why we are able to distribute annually 
from fifteen to twenty million fry. 

With few exceptions, and that through accident or 
carelessness, we have no loss in our work — for example, 
we have taken young trout (fifty thousand eastern 
brook) in cans from water in the hatchery at forty-six 
degrees temperature, reduced the temperature slowly 
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down to 36°, carried them by rail a thousand miles and 
on a change of railroad line, thence 35 miles by wagon 
road to a mountain lake (10,000 feet elevation) — the trip 
in all lasting four days and four nights. During this 
time, the water was not changed in the cans, but by add- 
ing ice and pouring out the surplus water, we kept con- 
ditions so that the loss did not exceed 2% from trans- 
portation. None died but from natural causes. The 
lake in which they were placed was an artificial reser- 
voir above the falls near timber line. It never had a 
fish in it and these brook trout grew to meiasure twelve 
inches in length in two years. That is one instance that 
proves how fish can be handled in transportation, even 
in ice-water, without loss at the time or thereafter. 

In our lakes, the trouts feed on the young of the sala- 
mander or water dog, the leech, the fresh-water snail 
and the fresh-water shrimp. When abundance of the 
latter are found in our mountain lakes, the trout feed- 
ing on them, the flesh of the fish is red, and during the 
spawning season the male fish puts on the brightest scar- 
let colors on the belly and below the lateral line. This 
only in waters where this crustacean exists. In all 
waters where the fish diet is on the young of the salaman- 
der, or the young of the inferior varieties of fishes, as 
well as the hellgrammite and caddis fly, the flesh of this 
fish is either a pale yellow or white. 

I find that the streams that flow from the Continental 
Divide to the Atlantic Ocean and through the great Utah 
Basin to the Gulf of California, contain the cutthroat 
trout and its sub-species with but two exceptions: the 
North Platte and the Powder rivers and their tributaries 
in Wyoming, the latter streams neiver had any trout of 
any kind in them naturally. Since my investigations in 
the '80's, these, as well as most other streams, have been 
Hberally stocked with trout of the two varieties intro- 
duced — rainbow and brook, by the Wyoming hatcheries 
and the national fish comjmissions. During the years 
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1891 and 1892, the State Commissioner of Colorado 
placed many of the; native trout in the headwaters of 
the North Platte in North Park, Colo., as well as the 
headwaters of the Big Laramie, in Laramie County, 
Colo. 

In the headwaters of most all these mountain streams 
the cutthroat at the higher elevations has the habit of 
locating and is non-migratory, but remain there in those 
small mountain spring brooks all winter, when covered 
with snow from 5 to 10 feet. It does its feeding in the 
five summer months and practically hibernates in the 
cold water in winter. The individuals seldom grow to 
exceed 12 inches in length, and they invariably have a 
few medium large spots on the body back of the dorsal 
fin and above the lateral line, while the individuals of 
the same species which inhabit the rivers and large 
creeks of this region invariably have many more and 
much finer spots — the latter fish being much more mi- 
gratory, going up in the sprmg high water to spawn, 
and down in the fall and winter when the water begins 
to recede. They vary with their surroundings, and, 
like their brothers in the upper waters, they can change 
their color to match the color of the bottom over which 
they live. As to the texture of their flesh, it is the finest 
of all, in hardness, flavor and quality. They are exquisite 
fishes. Their size depends on their food. When large, 
or of fair size, they are eixtremely gamey, especially in 
the swift waters of our Rocky Mountain streams. 
Therefore, to the disciples of Isaac Walton, the lovers 
of sports afield, and to all others, they are the trouts 
par-excellence of the Rocky Mountains. 



[Mr. Land evidently confuses several different species under the 
one name, Black-spotted Mountain Trout. A part of what he says 
applies to one, a part to another and still other parts to other species. — 
Editor.] 
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DISCUSSION 

Mr. Daniel B. Fearing, Rhode Island: I should like to ask the 
gentleman a few questions: Do I understand the speaker to say that 
that is an extraordinary size for the cutthroat trout? 

Mr. Land: That is the Riversize. We caught those before there 
were any fish planted of that size in the Gunnison River, in 1882. 

Mr. Fearing: The reason I ask that question is that I have just 
returned from a trip through the Rocky Mountain Park in Canada; 
and in the Spray River there they have a native fish which they call 
a cutthroat. He looks as much like that fish as a mackerel looks like a 
trout. He is a bright silver, has the slightest trace of color in him, 
with black spots. Yet he is called the cutthroat trout in Canada ; and is 
a native fish in all the Rocky Mountain preserves near Banff. An 
extraordinary size is considered to be two pounds. They catch thous- 
ands of them from 6 to 8, 10 and 12 ounces, and occasionally at the 
head waters they catch them up to two pounds; and then they think 
they are getting very large trout. The reason I ask is that he is so 
totally different from the fish you have exhibited. 

Mr. Land : Do they have the markings on them ? 

Mr. Fearing: Yes, very slightly. It is a silver-backed fish and is 
by no means the same shape as the fish shown by you. 

Mr. Land: Where do these waters empty? 

Mr. Fearing: The Spray empties into the Bow River. They run 
down finally into the lakes. The Bow River finally ends in Lake 
Superior. 

Mr. Land: I take it from Dr. Jordan that those fish have trav- 
ersed only the Rocky Mountains. On one side they go into the 
Pacific; and the other side, as they get lower down 

Mr. Fearing: The streams that I speak of are on the Atlantic side 
of the Great Divide. 

Mr. Land: Yes. 

Mr. Fearing : They flow down, as I say, into Lake Superior. The 
Spray runs into the Bow and the Bow into Lake Superior. 

Mr. Land: Yes, and I can refer to Judge Beaman to support my 
statement 

Mr. Fearing: Is it the same fish? 

Mr. Land: That I don't know — I never investigated those waters, 
but I will say this, that the sub-species are so different in markings 
that it is hard to distinguish them by means of spots. We know the 
Platte by their markings ; and we know those tributary to the Colorado 
and Snake Rivers in the same way. 

Mr. Fearing: Professor Ward says they are a different fish. 

Professor Ward: I think I quote Dr. Jordan correctly in saying 
that the term cutthroat trout applies to a group of trout and not to a 
single type or individual; and I recall distinctly that there is a great 
deal of intergradation and confusion between the different species. I 
had the pleasure last summer of fishing for three weeks in the Rio 



Land. — Black-spotted Mountain Trout 191 

Grande valley above Creede; and the cutthroat I caught there I could 
not myself reconcile with the book descriptions, which simply con- 
firmed the statements that these different types are much confused and 
intergrade greatly at different points. 

Mr. Fearing: That is what I remember from my own reading and 
seeing that fish and the fish in Canada, I could not see how they were 
the same fish. 

G. H. Thomson, Colorado: On the coloration of the black-spotted 
cutthroat trout I would like to have a few words. I believe Dr. 
Jordan holds that there are 15 different varieties of that family. 
Now, I had a little experience in Estes Park just along this line. I 
will not call the gentlemen I refer to by name, because some of our 
Denver people might know him, but he has a place near Timber Line 
in Estes Park. He has a lake stocked with black-spotted trout. A 
year ago some parties came down to our hatchery, and, as I was ex- 
hibiting work in the hatchery, one of the gentlemen said: "Did you 
know that So-and-so has a different variety of the trout?" I said I 
did not. "Well," he said, "he has, and he is tickled to pieces over it; 
he said that he had a strictly different variety of the trout in that 
lake of his, although they were all put in there at the same time." This 
was in the month of July. I asked the party how he described them. 
"Well," he said, "there were some of them that were the ordinary color 
of the black-spotted trout, had their general colorings along the side, 
and the spots back of the dorsal fin, and the slash underneath the 
throat, of the cutthroat; and the others had that slash underneath the 
throat and underneath and clear to the top of the back, to the top of 
the dorsal fin, — they were as red as could be — a separate, distinct variety 
of the trout." Well, it amused me somewhat I said: "Could he not 
tell you what the trouble was ?" He said : "No." I said : "You go back 
and tell this party that his strictly new and beautiful trout is the male 
fish at spawning season, carrying its brilliancy to a high degree. The 
fish feed upon a red parasite or insect which gives the male more bril- 
liancy than they otherwise would have. I never heard anything further 
of his new variety of trout. 

I was glad Mr. Land in his paper pressed an invitation on you to 
visit our mountain streams. Now, gentlemen, I do not want you to 
forget for one moment, whether you have the opportunity at this time 
or at any other future time, that we have one of the prettiest places 
in Estes Park that you have ever visited. I am not going to try to 
describe it to you ; I simply give you the invitation, and if you ever 
have an opportunity, come to Estes Park and see it for yourself. 

Now, the question comes to all parties coming to our mountain 
districts for the summer, what is your fishing? It is not our mountain 
scenery that is the attraction altogether; but our fishing? Our Game 
and Fish Commissioner is stocking our streams with the three varie- 
ties of trout; and wherever you go in the Rocky Mountains you will 
find them in the streams. The higher up on the stream, the colder and 
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swifter the water, the more firm the flesh of the fish is, and they are all 
game fish. 

I would like to ask Mr. Land just one question, if I may have the 
pleasure of doing so. He referred in his paper to the fish hog. I 
would like to know if he has found any proposition whatever that will 
satisfy the fish hog in fishing? 

Mr. Land : Well, the fish hog is so universally known commercially 
and among sportsmen, that it is not necessary for me to speak in his 
favor or against him. I think we are trying to eliminate the fish hog 
as well as the game hog — ostracize him from civilization. 

Prof. L. L. Dyche, Kansas : Mr. Thomson made one remark which 
perhaps I did not quite understand. In referring to the sexes of the 
trout, he made special reference to the male as having a red stripe or 
red coloration on the back, where the female did not have any. Then 
' I understood him to say this was due largely to a red parasite or insect 
that the fish fed upon. Is that right? 

Mr. Thomson: Perhaps I did not make myself plain. Take our 
lakes in the high altitude, there is a red parasite or insect that our fish 
feed upon, giving the flesh a different color, more of a pink color, than 
the white, the natural color of the black-spotted trout ; and it gives the 
male trout more of a brilliancy than he would otherwise have. 

Professor Dyche : What parasite is this, do you know ? 

Mr. Thomson : I am not prepared to say. 

Professor Dyche: Is it a parasite? 

Mr. Thomson: It is insect life found in the water in the natural 
moss in these lakes; and you do not find it unless you go to a high 
altitude. Take the eastern brook trout in some of our lakes, at Timber 
Line, and many, as they catch them, declare that they are the salmon 
trout. This error is made simply because of the coloring of the flesh, 
due to the parasitic or insect food referred to. 

Mr. Land : I will say, in answer to your question, Professor Dyche, 
that that is caused by the fresh water shrimp. The' fresh water shrimp 
so impregnates the fish's flesh through the little globules of the Crus- 
tacea, that it causes the fish to become very brilliant during the spawn- 
ing season, especially the male, and sometimes the female, but princi- 
pally the male; and wherever we find the fish of any kind in these 
mountain lakes feeding on the shrimp, the flesh becomes highly colored. 
The same holds true with regard to the salmon of the ocean. I believe 
it is the shrimp there that causes the change of color. I have taken 
fish from the lower elevations and put them in the lake and they 
become red, although they were pale and white before. Fresh water 
shrimps are found in abundance throughout the waters of the Rocky 
Mountain states. 

Mr. Wiluam L. Finley, Portland Ore. : We have a great deal of 
difficulty in the identification of those trout in Oregon, and perhaps 
more than in some of the middle states, possibly it may be due to the 
fact that we have fish that come in from the ocean, sea-run fish and 
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other fish, that seem to stay in the headwaters and spawn. These sea- 
mn cutthroats, or salmon trout, as they are generally called by the 
sportsmen, come into the rivers from the sea along through the late 
summer, and begin spawning in November and December. One fea- 
ture is that these fish coming in, as far as I have observed, have lost 
almost entirely the red marking on the throat. I should like to ask 
whether in the spawning season that is the case with the trout in 
Colorado, whether they retain that marking during the entire period 
or not? 

Mr. Land: I will say they do. 

Mr. Fearinc: I would say to Professor Dyche that the coloration 
of the flesh had been abundantly proven in the case of Long Island 
trout. Take the case of the South Side Sportsman Club where they 
breed thousands of trout for their members, for many years previous 
to the last two years, those fish were fed on beef liver and hog's 
pluck's, and they were turned out weighing one-half pound and up, 
fpr the members to catch. But it is like fishing in a bathtub. The fish 
were so starved that they would bite anything, even a rag. But those 
fish bred up and fed in that manner were all white meated. Two years 
ago some of the members objected to the fact that the people they 
gave these fish to said they were not fit to eat, that they were soft and 
flabby; — it was the truth. Then they began, feeding these fish on 
mummy chugs, shiners and all sorts of small fish caught in Great 
South Bay, and from that time on their meat gradually turned from 
white to pink. The brook trout that are wild in the southside waters 
are bright salmon colored, pink, and those fish feed on the fresh water 
shrimp and fresh water snails. Thirty-five miles below that location 
there is a club to which I belong, where the fish are wild and feed on 
shrimp, snails and larval and the meat is red. 

Mr. W. E. Musgrove, Colorado: I have noticed that there was a 
greater variety in the color of eggs taken from fish than there is in the 
color of the flesh; and my theory is that the difference in the color 
of the fish comes from the different color of the egg from which the 
fish is hatched. 

Mr. C. K. Cranston, Oregon: I want to ask Mr. Fearing if the 
change in the diet of these bathtub fish he described improved the 
quality of the fish as to taste? 

Mr. Fearing: Absolutely— it made the fish fit to eat. 

Mr. Cranston: Were they as good as wild fish after this change 
in diet? 

Mr. Fearing: Very nearly,— yes, sir. 

Mr. Musgrove: I would like to relate a little experience I have 
had, and ask other members for the benefit of their experience. I 
have a number of lakes which are stocked with fry of the brook trout 
obtained from the Government hatchery at Leadville, and in trans- 
ferring these fry from the hatchery to my lakes, until within the last 
few years I have usually had a loss of about 90% of the young fish. 
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I attributed this largely to the fact that in placing the young fry in the 
water of the larger lakes, where there was a superabundance of food, 
that they gorged themselves to death. This led me to construct at the 
head of each lake a small nursery, in which there was not any great 
abundance of food; and I turned the fish into these nurseries and re- 
tained them until they reached one to three inches in length, and then 
released them into the larger lakes. This system gave me better re- 
sults, but I had one lake in particular on which shores were very pre- 
cipitous, at an angle of 45", and whilst I had transferred fish 3, 4 and 6 
inches in length into that lake and they nearly all lived, whenever I 
transferred fish direct from the hatchery into this lake where these 
precipitous shores were, they invariably all died. I hardly ever saw 
one young fish after making this transfer. That was a mystery to me. 
For a number of years I could not find any solution of it; and finally 
it occurred to me that in transferring the fish from these shallow 
hatching boxes at the hatchery to the deeper water, the increased 
pressure on the bottom killed them. I recalled the circumstance of fish 
being brought up from the greater depths of the ocean to the surface 
for examination, and on reaching the surface they were all invariably 
dead. Well, now, I thought if that occurred in bringing them from 
the deep water to shallow water, why should it not occur in taking 
them from the shallow hatching troughs and transferring them to 
water which, within a few feet of where they were planted, was 25 
or 30 feet deep. I thought this must be the cause of this great mor- 
tality. I studied the matter, and the more I studied the more evidence 
I could find, but only circumstantial evidence. I communicated with 
the U. S. Fish Commission at Washington, and they told me my theory 
was not correct, that the small fish were consumed by the larger fish 
in the water. But if there were any larger fish in the water at that 
time they knew more about it than I did. There were none, gentlemen. 
In transferring small trout fry from the hatching troughs to larger 
bodies of water there is usually a large percentage of loss. This loss is 
supposed, by those who do not closely study the conditions, to be due 
to the cannibalistic habits of larger trout. While cannibalism docs 
prevail to some extent among all members of the trout family, I think 
they are accused of more in this line than the facts will justify and 
that the great mortality among newly planted small fry is caused more 
by unfavorable environment than by cannibalism. If any of you have 
had a similar experience I would like to hear it and to receive some 
corroborative evidence as to the correctness of my theory. 

(Mr. Land here exhibited in small bottles preserved specimens of 
various insect life, which he described.) 

Mr. Land: I just want to draw your attention to the insects that 
the trout live on, and to the fact that the same insect, the caddis fly, 
in its larval or gnit state, destroys the eggs and the baby trout. I 
show you here a specimen of a caddis fly. This fly throws a web 
around so that it can feed on 9 eggs. This was taken off the trays in the 
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hatchery; and then it will live on those eggs, until it changes from its 
larval state into the caddis fly proper. It is the larvae that is consuming 
the eggs. 

The next bottle I show you contains the caddis fly in the larvae^e 
The caddis fly is here rolled in its shell covered with sand; it throws 
a web around itself, rolls in the sand and makes a sand-covered shell; 
it covers itself with leaves or bits of wood, if it cannot find sand to 
collect on outside, gets under a flat rock, and stays there until changed 
from the chrysalid stage into the fly stage. They are eventually eaten 
by the larger trout, both in the larval and fly stage. 

We have here millions of them; and that and other food is what 
supports the life of the fish, from the cradle in the baby stage to the 
grave— which that 10-pound fish means. 

In this bottle is contained what is commonly called the hellgramite, 
but which is the stone fly ; here it is the chrysalis from which it leaves 
its shell ; and after it leaves its shell on the rocks it is a fly, reproduces 
and dies. The eggs hatch directly into the water, go among the stones, 
and being hatched become flies of various sizes, from half an inch long 
to as large as your thumb. They are known as the stone fly through- 
out the United States. 

In the larger streams they are found as long as your thumb, and are 
known as the willow fly by sportsmen. Here is the diving bettle, the 
wolf of the waters, of all aquatic insects, in regard to the destruction 
of fish life. This beetle you see is in his larval stage. It has hard 
wings in the beetle state. Some of these beetles are found as large 
as your thumb. I found one inside of a 14-inch trout that had irri- 
tated the stomach of the trout so that the fish died. When I cut him 
open the beetle was undigested. The trout will not eat it if it is 
possible to avoid it, but they live in the mud and come up to the surface, 
casting a bubble, and go down into the mud ; and if they find any weak 
trout in still waters, they consume them. As I say, they are the 
wolves of the water, for the young trout that are weak. Some time 
ago I received 25,000 grayling eggs of the grayling of Montana. I 
hatched them out and found out they could not be handled in a hatch- 
ery, and I transferred them to nursery ponds and saved about 5,000. 
In the nursery ponds I found that I did not have more than 2,000 
grayling left, because they had been eaten by the diving beetle. 

But I did raise grayling until they were 12 inches long, and kept 
them and raised them successfully and distributed them in the public 
waters. 

The grayling of Montana have teeth the same as the grayling of 
Michigan, known as Thymallus tricolor, the grayling of Montana known 
as Thymallus mdntanus, and Alaska grayling as Thymallus signifer. I 
find the raising of any of the grayling impracticable for public waters 
anywhere in this state, in comparison with the same time devoted to 
trout. 



l95 American Fisheries Society 

The next thing our commissioner tried to introduce was the Rocky 
Mountain whitefish, which is commonly called the grayling by people 
in Colorado and some parts of Wyoming; but it is a misnomer. They 
have mouths like the whitefish, and we put them into troughs of the 
hatchery at Steamboat Springs, and hatch out 300,000. They arc 
abundant in Bear River right alongside the trout; and when I took 
charge for a couple of months of that hatchery to continue the hatching 
and rearing of those grayling, I found it a failure, because they should 
be liberated like whitefish or hatched in jars. However, I saved some 
of them. We have them here in bottles, and I raised them to that 
stage. They lived without food for two months. I have kept trout 
without food, for experiment, in water 36° and kept them three months 
so that they were nearly starved to death. The whitefish would not 
feed — they all died oflF. So we have not yet succeeded in making a suc- 
cess of the reproduction of the Rocky Mountain whitefish. That is all 
I have to say, except to answer any questions that you may dc^re 
to ask. 

Mr. Ignatz Baldus, Indianapolis: At the fish hatchery I saw 
where they were feeding fish liver, lights and lungs, etc Now, I be- 
lieve that these fish when they get so that they will eat, would do 
better if they were put in ponds, where they could get natural food, 
same as they find in the wild stage, that you will have much stronger 
and healthier fingerling than under present conditions. 

Mr. Land: We have adopted a plan that overcomes the difficulty 
of the feeding of fingerling in hatchery ponds for any length of time 
We cooperate with the railroads and get them to build natural nursery 
ponds along the lines of their roads on the principal streams through- 
out this Rocky Mountain state. We turn fish over to them ; they have 
men to look after them; they grow to fingerling size; and they arc 
doing that now. That saves us from raising fingerlings in the hatchery. 
We cannot aflFord to raise fingerlings because we could not 
transport more than a few hundred in a can; while we can 
transport 2,500 fry such as you see in a hatchery; and two or three 
weeks they should be in the public streams. They live on microscopic 
food, and they live on the eggs of insects and on the insects them- 
selves until they become big enough to become cannibals and live on the 
young of inferior fish. We find that they grow 50% faster after 
being taken out of troughs. Every fish in this hatchery will be dis- 
tributed by the end of this month, and so with all the other hatcheries 
of the state; because we distribute the rainbow and the natives to 
make room for the brook trout hatch in the fall. We have three 
hatches a year and we cannot always put them in nursery ponds. Our 
water supply will not admit of it; but when we plant theni in these 
lakes they live on natural food and do not die and are exterminated 
only by their enemies. 

Mr. Cranston : I want to inquire whether it is a matter of economy 
or whether it is the best policy that you are advocating. Suppose you 
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had money and water enough, so that you could keep the ponds clean 
and could feed them, would it not be better? 

President: We do not want to get into the discussion of fingerling 
and fry. We have discussed that question for ten years. 

Mr. Land (indicating on map of the United States) : To illustrate 
this to you : Here is the State of Wyoming ; draw a line across there, 
and there were no trout naturally to be found in all those waters that 
flow into the Atlantic Ocean. That has been all stocked by fry, but 
never any fingerling raised for planting. Here you have the State of 
Michigan; tfiat is the whole of the southern part of the state which I 
have known since 1877, in trout and grayling culture; that has been 
stocked with rainbow trout and brook trout, all turned into public 
waters without sacs on, with sac absorbed, but because we lose more 
by keeping and feeding them. We keep a few of the young trout and 
raise them to fingerlings and turn them over to the railroad companies, 
because we want some waters stocked with larger sized fish for imme- 
diate result. 

Mr. C. W. Willard, Westerly, Rhode Island: I understand that 
Mr. Land said he was unsuccessful in introducing Montana grayling 
into public waters. 

Mr. Land: My experiments proved unsuccessful. 

Mr. Willard: What is the reason? 

Mr. Land: The fish cannot be fed and kept in hatcheries; they 
have to be turned out in nursery ponds where insect life is not de- 
stroyed, so that it is not profitable to try to introduce them anywhere 
except in their native habitat. The gentlemen from Michigan will tell 
you they are exterminated in that state because they put the trout in 
some of the Michigan streams and drove the grayling out of the Manis- 
tee River. There is only one part of Michigan now where the grayling 
are in a natural state, and there we found trout side by side with the 
grayling. 

Mr. Willard : Can you state the peculiar characteristics of streams 
that are necessary for the maintenance of grayling life? 

Mr. Land: The only waters that I can call your attention to are 
the headwaters in Montana of the Yellowstone or Missouri. It is 
really the Madison River, the headwaters of the Missouri River, and in 
lakes and streams in Idaho. There you will find the grayling of Mon- 
tana; the true American grayling were first found in Michigan in the 
Manistee and the Au Sable (Thymallus tricolor) ^ and these are the 
only places we ever found the grayling, except in Europe. Now, the 
grayling is so tender that it is impossible to feed it in domestication; 
and I do not believe it is profitable to undertake to try and perpetuate 
the species of the grayling in preference to the trout. I think it is a 
waste of public money. It is very iine for the sportsman and the epi- 
cure who like the grayling, the fine texture of its flesh, etc., but unless 
we can have them brought down by the Government from Alaska and 
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try the grayling of Alaska, the larger size of grayling, I do not believe 
that it is worth while to even try to perpetuate the grayling. 

President: The paper is an excellent one, but we are wandering 
from the subject of the discussion. We will discuss these subjects later 
in the question box. 

Mr. Thomson : If that explanation had been made after the paper 
had been read it would have saved a lot of time. 

President: I thought everybody knew that we had a question box, 
where we can discuss subjects not contained in the paper. 

Mr. H. D. Dean, Anaconda, Mont: At the proper time before the 
meeting is over, I would like to say something about the Montana 
grayling. 

President: We ha4 better take it up under a separate head, when 
we have the question box to consider. 

Mr. Thomson : Let us abide by the question box. 



LIST OF MEMBERS, 1912-1913 

(Showing year of election to membership) 



Honorary Members 

The President of the United States, Woodrow Wilson. 
The Governors of the several states. 

Alabama, Emmett O'Neal. 

Arizona, George W. P. Hunt. 

Arkansas, J. M. Futrell. 

California, Hiram W. Johnson. 

Colorado, Elias M. Ammons. 

Connecticut, Simeon E. Baldwin. 

Delaware, Charles R. Miller. 

Florida, Park M. Trammell. 

Georgia, Joseph M. Brown. 

Idaho, John M. Haines. 

Illinois, Edward F. Dunne. 

Indiana, Samuel M. Ralston. 

Iowa, George W. Clarke. 

Kansas, George H. Hodges. 

Kentucky, James B. McCreary. 

Louisiana, Luther E. Hall. 

Maine, William T. Haines. 

Maryland, Philip L. Goldsborough. 

Massachusetts, Eugene N. Foss. 

Michigan, Woodbridge N. Ferris. 

Minnesota, Adolph O. Eberhart. 

Mississippi, Earl Brewer. 

Missouri, Elliott W. Major. 

Montana, Samuel V. Stewart. 

Nebraska, John H. Morehead. 

Nevada, Tasker L. Oddie. 

New Hampshire, Samuel D. Felker. 



200 American Fisheries Society 

New Jersey, James F. Fielder. 
New Mexico, William C. McDonald. 
New York, William Sulzer. 
North Carolina, Locke Craig. 
North Dakota, L. B. Hanna. 
Ohio, James M. Cox. 
Oklahoma, Lee Cruce. 
Oregon, Oswald West. 
Pennsylvania, John K. Tener. 
Rhode Island, Aram J. Pothier. 
South Carolina, Cole L. Blease. 
South Dakota, Frank M. Byrne. 
Tennessee, Ben W. Hooper. 
Texas, O. B. Colquitt. 
Utah, William Spry. 
Vermont, Allen M. Fletcher. 
Virginia, William H. Mann. 
Washington, Ernest Lister. 
West Virginia, Henry D. Hatfield. 
Wisconsin, Francis E. McGovern. 
Wyoming, Joseph M. Carey. 

'08 Antipa, Prof. Dr. Gregoire, Inspector-General of 
Fisheries, Bucharest, Roumania. 

'06 Besana, Giuseppe, President of the Lombardy Fish- 
eries Society, Via Rugabella 19, Milan, Italy. 

'09 Blue Ridge Rod and Gun Club, Harper's Ferry, 
W. Va. 

'93 * BoRODiNE, Nicholas, 10th Linie 5, St. Petersburg, 
Russia. 

'12 Calderwood, W. L., Inspector of Salmon Fisheries for 
Scotland, Edinburgh, Scotland. 

'04 Denbigh, Lord, Colonel of the Honorable Artillery 
Company, London, England. 

'89 Fish Protective Association of Eastern Pennsyl- 
vania, 1020 Arch St., Philadelphia, Pa, 



List of Members 201 

'04 Fryer, Charles E., Supervising Inspector of Fisheries, 
Board of Agriculture and Fisheries, London, Eng- 
land. 

'06 HoEK, Dr. p. P. C, Scientific Fishery Adviser of the 
Dutch Government, Haarlem, Holland. 

'04 HoFER, Prof. Dr. Bruno, Biological Research Station 
for Fisheries, Munich, Germany. 

'04 KiSHiNOUYE, Dr. K., Imperial Fisheries Bureau, Tokyo, 
Japan. 

'08 Kitahara, Dr. Tasaku, Imperial Fisheries Bureau, 
Tokyo, Japan. 

'88 Lake St. Clair Shooting and Fishing Club, De- 
troit, Mich. 

'04 Lawrence-Hamilton, Dr. J., M. R. C. S., 30 Sussex 
Square, Brighton, England. 

'04 Matsubara, Prof. S., President Imperial Fisheries In- 
stitute, Tokyo, Japan. 

'09 Nagel, Hon. Chas., St. Louis, Mo. 

'95 New York Association for the Protection of Fish 
and Game, New York City. 

'08 NoRDQViST, Dr. Oscar Fritjof, Superintendent of 
Fisheries, Lund, Sweden. 

'01 Peck, Hon. George W., Milwaukee, Wis. 

'06 Perrier, Prof. Edmond, Director Museum of Natural 
History, Paris, France. 

'92 SouTHSiDE Sportsmen's Club, Oakdale, L. I., N. Y.^ 

'06 Steindachner^ Prof. Dr. Franz, Royal Natural His- 
tory Museum, Vienna, Austria. 

'92 ViNCiGUERRA, Prof. Dr. Decio, Director Royal Fish 
Cultural Station, Rome, Italy. 

'06 Von Grimm, Dr. Oscar, Inspector-General of Fish- 
eries, St. Petersburg, Russia. 

'08 VoN Kadich, Dr. Henrich^ Department of Forestry 
and Domain, Vienna, Austria. 

'06 Von Pirko, Franz, President Austrian Fishery 
Society, Vienna, Austria. 



202 American Fisheries Society 



Corresponding Members 

'84 Apostolides, Prof. Nicoly Chr., Athens, Greece. 

'87 Armistead, J. J., Dumfries, Scotland. 

'04 Ayson, Charles L., Hakataemen, Oamaru, New Zea- 
land. 

'04 Ayson, L. F., Commissioner of Fisheries, Wellington, 
New Zealand. 

'02 Feilding, J. B., 22 St. James St., S. W., London, 
England. 

'09 FhtGEh, Chas., Canea, Crete. 

'08 HiGGiNSON, Eduardo, Consul for Peru, New York 
City. 

'97 jAFFi, S., Sandfort, Lustringen, Germany. 

'84 Landmark^ A., Inspector of Norwegian Fresh-Water 
Fisheries, Christiania, Norway. 

'84 Marston, R. B., Editor of the Fishing Gazette, Lon- 
don, England. 

'09 MoHSiN, S. M., Bengal Fisheries Department, Calcutta, 
India. 

'89 Olsen, Dr. O. T., Grimsby, England. 

'08 Poiteau, Charlney, Lommel, Belgium. 

'84 Raveret-Wattel C, Director of Aquicultural Station 
at Nid-de-Verdier, 20 Rue des Acacias, Paris. 

'09 Riedel, C, Bergstedt, Germany. 

'84 Sars^ Prof. G. O., Christiania, Norway. 

'84 SoLSKY, Baron N. de. Director of the Imperial Agri- 
cultural Museum, St. Petersburg, Russia. 

'89 Trybom^ Dr. Filip, Stockholm, Sweden. 



List of Members 203 

Active Members 

Life members indicated by asterisk (*). 

'10 AcKLEN, Joseph H., Department Game, Fish and For- 
estry, Nashville, Tenn. 

'01 AiNswoRTH, G. G., U. S. Bureau of Fisheries, Lead- 
ville, Colo. 

'10 AiTCHisoN, W. W., 5 Wabash Ave., Chicago, 111. 

'04 Alexander, A. B., U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'98 Alexander, George L., Grayling, Mich. 

'06 Alford, Jabe, President State Board of Fish Commis- 
sioners, 29 W. Dayton St., Madison, Wis. 

'08 Aller, H. D., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'08 Anderson, August J., Box 109, Marquette, Mich. 

'12 Anderson, Frank, 1331 East Seventh Ave., Denver, 
Colo. 

'92 Anderson, J. F., Bastad, Sweden. 

'78 Annin, James, Caledonia, N. Y. 

'09 Ansley, H. M., New Orleans, La. 

'10 Anthony, A. W., Ironsides, Ore. 

'12 Antoine, Charles, 340 So. Wabash Ave., Chicago, 111. 

'11 Arthur, S. E., 4345 Washington Ave., St. Louis, Mo. 

'10 AsBURY Park Fishing Club, John F. Seger, 703 
Cookman Ave., Asbury Park, N. J. 

'84 Atkins, Charles G., U. S. Bureau of Fisheries, East 
Orland, Me. 

'03 Atwood, Anthony, 73 Waterest St., Plymouth, Mass. 

'10 Augur, W. A., 33 Fulton St., New York City. 

'10 Avery, Amos W., 47 Arch St., Greenwich, Conn. 

'06 Avery, Carlos, Hutchinson, Minn. 

'10 Babbitt, John O., North Dighton, Mass. 

'01 Babcock, John P., Provincial Fisheries Department, 

Victoria, British Columbia. 
'12 Babcock, William H., 520 The Rookery, Chicago, 111. 



204 American Fisheries Society 

10 Bacon, Chas. R., Chief State Bureau of Shell Fish- 
eries, Haddonfield, N. J. 

'12 Bailey, Howard S., Equitable Building, Denver, Colo. 

'11 Baldus, Ignatz, 901 Daly St., Indianapolis, Ind. 
Baldwin, M. D., Kalispell, Mont. 

'01 Baldwin, O. N., U. S. Bureau of Fisheries, Louisville, 
Ky. 

'98 Ball, E. M., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'10 Ballard, S. Thruston, Louisville, Ky. 

'05 Barbour, Thomas, Museum of Comparative Zoology, 
Cambridge, Mass. 

*'12 Barnes, Earnest W., Supt. R. I. Fisheries Experi- 
ment Station, Wickford, R. L 

'10 Barnes, Orlando F., Roscommon, Mich. 

'10 Barron, James T., 1006 Yeon Bldg., Portland, Ore. 

'86 Bartlett, Dr. S. P., U. S. Bureau of Fisheries, 
Quincy, 111. 

'10 Bass, Seymour S., U. S. Bureau of Fisheries, Baird, 
Cal. 

'12 Bauer, A., 25th and Dearborn Sts., Chicago, III. 

'05 Beaman, D. C, 739 Equitable Building, Denver, Colo. 

'04 Bean, Barton A., U. S. National Museum, Washing- 
ton, D. C. 

'84 Bean, Dr. Tarleton H., State Fish Culturist, Capitol, 
Albany, N. Y., and 1 Madison Ave., New York City. 

'01 Beeman, Henry W., New Pieston, Conn. 

'12 Bellows, I. H., 732 FuUerton Ave., Chicago, 111. 

'80 Belmont, Perry, 580 5th Ave., New York City. 

'06 Berkhous, Jerry R., Pennsylvania Fish Commission, 
Torresdale, Pa. 

'72 Bickmore, Prof. A. S., American Museum of Natural 
History, New York City. 

*'97 BiRGE, Dr. E. A., State Board of Fish Commissioners, 
University of Wisconsin, Madison, Wis. 

'10 BiESEMiER, J. S., 1304 Partfo^-d Building, Chicago, IlL 



List of Members 205 

'06 BisPHAM, Charles K., 1508 Walnut St., Philadelphia, 
Pa. 

'86 BissELL, John H., Efetroit, Mich. 

'01 Blakeslee, T. J., 358 Fifth Ave., New York City. 

'00 Blatchford, Dr. E. W., 1111 La Salle Ave., Chicago, 
111. 

'08 Bliss, H. C, 1328 Candler Bldg., Atlanta, Ga. 

'01 BoARDMAN, W. H., Secretary, Board of Inland Fish- 
eries Commissioners, State House, Providence, R. I. 

'12 BoNFiLs, Frederick G., The Denver Post, Denver, 
Colo. 

'02 Booth, Dewitt C, Spearfish, S. D. 

'11 BoRCHERDT, RuDOLPH, Department of Game and Fish, 
Denver, Colo. 

'10 Both WELL, Wm. J., Seattle, Wash. 

'90 Bower, Seymour, Superintendent Michigan Fish Com- 
mission, Detroit, Mich. 

'00 Bower, Ward T., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'99 Bowers, George M., Martinsburg, W. Va. 

'10 Boyd, John L., Wah Hoo Club, Dallas, Texas. 

'09 BoYER, L. A., 4157 Western Ave., Montreal, Canada. 

'10 Bradley, George J., Minnesota Game and Fish Com- 
mission, St Paul, Minn. 

'10 Bramhall, J. W., 415-417 E. 8th St., Kansas City, Mo. 

'01 Brass, John L., Michigan Fish Commission, Drayton 
Plains, Mich. 

'10 Briggs, Dr. Benj. M., 106 Willoughby St., Brooklyn, 
N. Y. 

'03 Britton, F. H., Vice-President and General Manager, 
St. Louis Southwestern Railway, St. Louis, Mo. 

*'05 Brower, J. F., Pennsylvania Fish Commission, 
Holmesburg, Pa. 

'98 Brown, George M., care' Pere Marquette R. R., De- 
troit, Mich. 

'04 Brown, G. W. N., U. S. Bureau of Fisheries, Homer, 
Minn. 



206 American Fisheries Society 

'06 Brown, Thomas W., Sauk Center, Minn. 

no Bruce, Thomas H., 56 Ash St., Waltham, Mass. 

'92 Brush, Dr. E. F., Mount Vernon, N. Y. 

'10 Bryan, Prof. Wm. Alanson^ College of Hawaii, 
Honolulu, H. T. 

'12 Bryan, William Jennings, Lincoln, Neb. 

'05 Buck, William O., U. S. Bureau of Fisheries, Neosho, 
Mo. 

*'04 BuLLER, A. G., Pennsylvania Fish Commission, Union 
City, Pa. 

'12 BuLLER, G. W., Pleasant Mount, Pa. 

*'04 BuLLER, Nathan R., Pennsylvania Fish Commission, 
Harrisburg, Pa. 

*'04 BuLLER, William, Pennsylvania Fish Commission, 
Cory, Pa. 

'12 Burke, Thomas F., Colorado Fish and Game Com- 
mission, Denver, Colo. 

'07 Burnham, Chas. W., U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'10 BuscHMANN, C. H., General Manager Northwestern 
Fisheries Co., 403 Maynard Bldg., Seattle, Wash, 

'11 Caldwell, E. E., Chief Warden and Commissioner, 

Illinois Fish Commission, Havana, 111. 
'10 Callaway, W. A., care Armour & Co., Brook and 

Main Sts., Louisville, Ky. 
'12 Campbell, Walter E., Altamosa, Colo. 
'08 Canty, J. C, Galveston, Texas. 
'12 Capell, Arch. T. P., U. S. Bureau of Fisheries, Lead- 

ville, Colo. 
'12 Carter, E. A., Springfield, Mass. 
'02 Carter, E. N., U. S. Bureau of Fisheries, BuUochville, 

Ga. 
'97 Caspersen, Bjorn, U. S. Bureau of Fisheries, Yes Bay, 

via Ketchikan, Alaska. 
'07 Casperson, Thorgrim, Supt. Hetta Hatchery, Sulzcr, 

Alaska. 



List of Members 207 

*'03 Casselman, E. S., Lake Delaware, N. Y. 

'07 Catte, Eugene, Langdon, Kan. 

'10 Cavanaugh W. T., Olympia, Wash. 

'04 Chamberlain, F. M., U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'03 Chandler, Horatio, Kingston, Mass. 

'06 Cheyney, John K., Tarpon Springs, Fla. 

'10 Christman, August, 107 Bushwick Ave., Brooklyn, 
N. Y. 

'10 Chrystie, Percival, Fish and Game Commissioner, 
High Bridge, N. J. 

'10 Church, N. B., Tiverton, R. I. 

'05 Clark, C. C, 316 East South Street, South Bend, Ind. 

'11 Clark, H. Walton, U. S. Bureau of Fisheries, Fair- 
port, Iowa. 

'11 Clark, Ira B., U. S. Bureau of Fisheries, Homer, 
Minn. 

'03 Clark, Walton F., Westerly, R. I. 

'10 Clarke, Isaac H., Treasurer Inland Fisheries Com- 
mission, Jamestown, R. I. 

'11 Cleveland, W. B., Burton, Ohio. 

'12 Clifford, Charles P., First National Bank, Chicago, 
111. 

'11 Club Shawinigan, Club Shawinigan, St. Maurice Co., 
Quebec, Canada. 

'00 Cobb, Eben W., Superintendent of Fisheries, Board of 
Game and Fish Commissioners, St. Paul, Minn. 

'04 Cobb, John N., Manager Union Fish Co., San Fran- 
cisco, Cal. 

'00 Cogswell, T. M., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'00 Cohen, N. H., Urbana, 111. 

'04 CoKER, Dr. Robert E., U. S. Bureau of Fisheries, Fair- 
port, Iowa. 

'06 Conway, R. J., Director Belle Isle Aquarium, Detroit, 
Mich. 

'01 Cooper, E. A., Cold Spring Harbor, N. Y. 



208 American Fisheries Society 

'10 CoRAYER, Manuel S., 354 Ash St, Brockton, Mass. 

*'00 Corliss, C. G., U. S. Bureau of Fisheries, Gloucester. 
Mass. 

'10 Crampton, Dr. Henry Edward, American Museum of 
Natural History, New York City. 

'04 and '10 Cranson, Samuel E., U. S. Bureau of Fish- 
eries, Northville, Mich. 

'10 Cranston, C. K., care First National Bank, Pendle- 
ton, Ore. 

'08 Crary, F. O., Hudson, Wis. 

'11 Crasser, Hugo, U. S. Bureau of Fisheries, Homer, 
Minn. 

'08 Culler, C. F., U. S. Bureau of Fisheries, Wytheville, 
Va. 

'04 Cunningham, F. W., U. S. Bureau of Fisheries, Glou- 
cester, Mass. 

'10 Curtis, Charles E., care City Bank, New Haven, 
Conn. 

'11 Dahl, John, Minnesota Game and Fish Comrnission, 
Glenwood, Minn. 

'12 Danglade, Ernest, U. S. Bureau of Fisheries, Wash- 
ington, D, C. 

'10 Darrah, Thos. M., p. O. Box 726, Wheeling, W. Va. 

'06 Davies, David, U. S. Bureau of Fisheries, Put-in Bay, 
Ohio. 

'11 Davis, Frank O., State Commissioner of Fisheries and 
Game, Pom fret Center, Conn. 

'10 Davis, Thomas C, Editor "The Oysterman," Hamp- 
ton, Va. 

'91 and '10 Dean, Dr. Bash ford, Columbia University, 
New York City. 

'01 Dean, Herbert D., Superintendent State Hatchery, 
Anaconda, Mont. 

'12 DeBaca, Trinidad C, State Fish and Game Warden, 
Santa Fe, N. Mex. 



List of Members 209 

'03 Degler, F. a., Sportsman's Association of Cheat 
Mountain, Cheat Bridge, W. Va. 

'10 Degroff, William, Board of Commissioners State 
Bureau of Shell Fisheries, Keyport, N. J. 

*'01 DeNyse, Washington J., Gravesend Beach, Borough 
of Brooklyn, N. Y. 

'05 DePuy, Henry F., 32 W. 40th St., New York City. 

'08 Detwiler, John Y., Honorary President Florida Fish 
Commission, New Smyrna, Fla. 

'96 DiCKERSON, Freeman B., Detroit, Mich. 

'06 DicKERSON, G. C, Harrietta, Mich. 

'12 DiLG, Will H., Hearst Building, Chicago, 111. 

'99 DiNSMORE, A. H., U. S. Bureau of Fisheries, St. Johns- 
bury, Vt. 

*'07 DoMiNY, Jeremiah M., South Haven, N. Y. 

'10 Donahue, James, Commissioner of Sea and Shore 
Fisheries, Rockland, Me. 

'10 DossMANN, Laurent J., 611 Maison Blanche Building, 
New Orleans, La. 

'05 Douglas, W. B., St. Paul, Minn. 

'99 Downing^ S. W., U. S. Bureau of Fisheries, Put-in 
Bay, Ohio. 

'09 Doyle, Henry, Vancouver, B. C. 

'00 DuNLAP, L H., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'10 Dyche, Prof. Lewis Lindsay, State Fish and Game 
Warden, Pratt, Kan. 

'10 Eaton, Howard, Wolf, Wyo. 

'94 Ebell, F. W., National Hotel, Harrisburg, Pa. 

'10 Eberly, H. B., Womelsdorf, Pa. 

'00 Edwards, Vinal N., U. S. Bureau of Fisheries, Woods 

Hole, Mass. 
'12 Elliott, Charles C, 851 Center St., Elgin, 111. 
'12 Engelbrecht, p. J., Thomasville, Colo. 
'09 Englert, Andrew, Castalia, Ohio. 
'04 EvANS^ Barton D., Harrisburg, Pa. 



210 American Fisheries Society 

'06 Evans, Kelly, Commissioner of Game and Fisheries, 
64 Wellington St., Toronto, Canada. 

'02 EvERMANN, Dr. Barton W., U. S. Bureau of Fish- 
eries, Washington, D. C. 

'04 EvERMANN, J. W., Assistant General Manager Texas 
and Pacific Railway, Dallas, Texas. 

'05 Fassett, H. C, U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

*'00 Fearing, Daniel B., Board of Inland Fisheries Com- 
missioners, Newport, R. I. 

*'12 Fearing, Mrs. D. B., Newport, R. I. 

'09 Feick, John A., Sandusky, Ohio. 

'10 Fenn^ E. Hart, Commissioner of Fisheries and Game, 
Wethersfield Conn. 

'07 Field, Dr. George W., Chairman Commissioners on 
Fisheries and Game, Sharon, Mass. 

'10 Field, Prof. Irving A., Clark College, Worcester, 
Mass. 

'99 FiLKiNS, B. G., U. S. Bureau of Fisheries, Northville, 
Mich. 

'12 FiNLEY, W. L., 806 Yeon Building, Portland, Ore. 

'04 Fisher, John F., Chapinville, Conn. 

'12 Fletcher, Emery L., Ely, Nev. 

'04 Follett, Richard E., Detroit Zoological Society, Pal- 
mer Building, Detroit, Mich. 

'12 Foot, Francis D., 42 Florentine Gardens, Springfield, 
Mass. 

'10 Forbes, Dr. S. A., University of Illinois, Urbana, lU. 

*'12 FoRTMANN, Henry F., 1007 Gough St., San Fran- 
cisco, Cal. 

'10 Foster, Frederick J., U. S. Bureau of Fisheries, 
Washington, D. C. 

'12 Found, Wm. A., Department of Marine and Fisheries, 
Ottawa, Canada. 

'10 Fowler, C. F., Waterloo, Iowa. 

'10 Fowler, Kenneth, 1 Fulton Market, New York City. 



List of Members 211 

11 Fredrum, John W., 1229 California St., Denver, Colo. 

12 Frenzel/A. B., 1540 Sherman Ave,, Denver, Colo. 

10 Fuller, Alfred E., U. S. Bureau of Fisheries, North- 

ville, Mich. 
01 FuLLERTON, Samuel F., 218 South Avon St., St. Paul, 
Minn. 

11 FuLLERTON, WiLLiAM Ross, St. Paul, Minn. 

10 Gagle, W. H., Middlesboro, Ky. 

10 Galpin, Homer K., 148 Michigan Ave., Chicago, 111. 
*'10 Gardner, Mrs. Charles C, The Cliffs, Newport, 

R. I. 

11 Garfield, G. H., Massachusetts Commission on Fish- 

eries and Game, Brockton, Mass. 

92 Gavitt, W. S., Lyons, N. Y. 

00 Geer, E. Hart, Secretary State Commission of Fish- 
eries and Game, Hadl)rme, Conn. 

11 German, Chas. F., East Greenville, Pa. 

11 Geserich, L. a., Pres. Missouri State Fish Commis- 

sion, St. Louis, Mo. 

05 GiBBS, Charles E., U. S. Bureau of Fisheries, East 
Orland, Me. 

10 Gibson, Antonius, Port Monmouth, N. J. 

10 GiLBOY, John W., 707 Marshall Ave., St. Paul, Minn. 

75 Gill, Dr. Theodore, Smithsonian Institution, Wash- 
ington, D. C. 

12 GiLSON, Arthur, 124 South Main St., Memphis, Tenn. 
08 Glennan, J. J., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

03 Goldsborough, E. L., Shepherdstown, W. Va. 

08 Goodwin, H. D., Miller Building, Milwaukee, Wis. 

03 Graham, A. R., Berkeley, Mass. 

10 Graham, George H., Massachusetts Commission on 

Fisheries and Game, 423 Main St., Springfield, Mass. 
10 Grater, Charles B., U. S. Bureau of Fisheries, Afog- 

nak, Alaska. 
03 Gray, George M., Woods Hole, Mass. 



212 American Fisheries Society 

'04 Green, Chester K., U. S. Bureau of Fisheries, Cape 

Vincent, N. Y. 
'10 Greene, Dr. Chas. W., University of Missouri, 814, 

Virginia Ave., Columbia, Mo. 
'10 Greenleaf, George W., U. S. Bureau of Fisheries, 

West Boothbay Harbor, Me. 
'11 Grether, E. T., Chief Deputy Commissioner, Missouri 

State Game and Fish Department, 1318 Pendleton 

Ave., St. Louis, Mo. 
'05 Grindle, C. S., U. S. Bureau of Fisheries, East 

Orland, Me. 
'90 GuNCKEL, John E., Toledo, Ohio. 

*'05 Haas^ William, Pennsylvania Fish Commission, 
Spruce Creek, Pa. 

'89 Hagert, Edwin, 258 The Bourse, Philadelphia, Pa. 

'00 Hahn, E. E., U. S. Bureau of Fisheries, Boothbay 
Harbor, Me. 

'78 Haley, Caleb, Fulton Market, New York City. 

'12 Hall^ John D., U. S. Bureau of Fisheries, Duckabush, 
Wash. 

'10 Haller, J. P., General Manager North Alaska Salmon 
Company, 110 Market St., San Francisco, Cal. 

'04 Hamberger, John, State Fishery Commission, Eric, 
Pa. 

'07 Hancock, W. K., U. S. Bureau of Fisheries, Yes Bay, 
via Ketchikan, Alaska. 

'06 Hankinson, T. L., Charleston, 111. 

'10 Hansen, Ferdinand, Russian Caviar Co., 170 Cham- 
bers St., New York City. 

'95 Hansen, G., Osceola, Wis. 

'10 Hansen, P. H., 446 Commercial National Bank Bldg., 
Chicago, 111. 

'03 Harron, L. G., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'09 Hart, W. O., 134 Carondelet St., New Orleans, La. 

'89 Hartley, R. M., 560 Bullitt Building, Philadelphia. 
Pa. 



List of Members 213 

'06 Hartman^ Phil., Erie, Pa. 
'11 Haverhill, A. D., Fox, 111. 

'12 Haviland, James W., Colorado Fish and Game Com- 
mission, Denver, Colo. 
'04 Hay, Prof. W. P., Kensington, Md. 
'03 Hayes, J. R., Prop. Wayne Hotel, Detroit, Mich. 
'12 Hayford, Charles O., Supt. State Fish Hatchery, 

Hackettstown, N. J. 
'10 Haynes, Edward M., U. S. Bureau of Fisheries, 

White Sulphur Springs, W. Va. 
'10 Healea, C. F., State Fish Hatchery, Anaconda, Mon- 
tana. 
'12 Heim, L. C, Marine, 111. 
'08 Hemingway, E. D., 123 Rochelle Ave., Wissahickon, 

Philadelphia, Pa. 
'84 Henshall, Dr. James A., U. S. Bureau of Fisheries, 

Tupelo, Miss. 
'10 Herrick, Prof. Francis Hobart, Adelbert College, 

Cleveland, Ohio. 
'10 Herrick, Dr. W. P., 56 East 53d St., New York City. 
'11 Heuver, Harry J., U. S. Bureau of Fisheries, Duluth, 

Minn. 
'08 HiNRiCHS, Henry, Jr., Keystone Fish Co., Erie, Pa. 
'03 Hobart, T. D., Pampa, Texas. 
*'00 Hogan, J. J., State Board of Fish Commissioners, 

Madison, Wis. 
'95 Holden, H. S., Syracuse, N. Y. 
'10 Holder, Chas. F., 475 Belief ontaine St., Pasadena, 

Cal. 
'10 Hope, W. D., 9 St Nicholas St., Montreal, Canada. 
*'10 Hopper, George L., U. S. Bureau of Fisheries, Baird, 

Cal. 
'12 HossELKUs, Bert. C, Creede, Colo. 
'04 HoxsiE, F. D., Superintendent American Fish Culture 

Company, Carolina, R. I. 
'00 Hubbard, Waldo F., U. S. Bureau of Fisheries. 

Nashua, N. H. 



214 American Fisheries Society 

'06 Hughes, Hon. W. H., Board of Fish Commissioners, 
221 Wainright Building, St. Louis, Mo. 

12 Hummel, William P., Colorado Fish and Game Com- 
mission, Denver, Colo. 

'12 HuNSAKER, W. J., Board of State Fish Commissioners, 
Saginaw, Mich. 

'10 Hunt, W. T., West Chester, Pa. 

*'95 HuRLBUT, H. F., East Freetown, Mass. 

'10 HussAKOF^ Dr. Louis, American Museum of Natural 
History, New York City. 

'i2 HusTED, James D., Denver, Colo. 

'03 Ingraham, E. W., Ohio Oil Co., Findlay, Ohio. 
'12 Ink, Charles, 434 East Market St., Akron, Ohio. 

'07 Jackson, Chas., care of Chas. E. Hotchkiss, 34 Nassau 
St., New York City. 

'95 Jennings, G. E., Fishing Gazette, 203 Broadway, New 
York City. 

'03 Jewett, Stephen S., 614 Main St., Laconia, N. H. 

'03 Johnson, Dr. F. M., 43 Tremont St., Boston, Mass. 

'06 Johnson, Mrs. F. M., 43 Tremont St., Boston, Mass. 

'12 Johnson, J. G., Comstock Park, Mich. 

'05 Johnson, O. J., Board of Game and Fish Commis- 
sioners, Glenwood, Minn. 

'03 Johnson, R. S., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 

'^11 Johnston, Edward C, U. S. Bureau of Fisheries, 
Washington, D. C. 

'79 Johnston, S. M., Union Wharf, Boston, Mass. 

'12 Jones, Lombard C, Falmouth, Mass. 

'08 Jones, Thos. S., Louisville, Ky. 

'10 Jordan, Dr. David Starr, Stanford University, Cal. 

'02 JosLYN, C. D., Ford Building, Detroit, Mich. 

'05 Keesecker, a. G., U. S. Bureau of Fisheries, Erwin^ 
Tenn. 



List of Members 215 

'99 Keil, W. M., Tuxedo Park, N. Y. 

'04 Kelly, H. L., Jr., 827 Rivadavia, Buenos Aires, 

Argentina. 
'12 Kemmerich, Joseph, U. S. Bureau of Fisheries, Wash-* 

ington, D. C. 
'02 Kendall, Dr. William C, U. S. Bureau of Fisheries, 

Washington, D. C. 
'04 Kent, Edwin C, Tuxedo Club, Tuxedo Park, N. Y. 
'00 Kenyon, a. W., Usquepaugh, R. I. 
'10 KiLBORN, John R., Cape Vincent, N. Y. 
'08 KiLPATRiCK, Chas. M., Station F, Minneapolis, Minn. 
'04 KisTERBOCK, Josiah, Jr., Aldine Hotel, Philadelphia, 

Pa. 
'04 KiTTREDGE, BENJAMIN R., Carmel, N. Y. 
'10 Kleine, Henry, Illinois Fish Commission, 208 Lake 

St., Chicago, 111. 
'10 KoppLiN, Philip, Jr., Missouri Fish Commission, 

Forest Park, St. Louis, Mo. 

'03 Lambert E. C, Amoskeag Mfg. Co., Manchester, 
N. H. 

'03 Lambson, G. H., U. S. Bureau of Fisheries, Baird, Cal. 

'11 Land, S. E., Department of Game and Fish, Denver, 
Colo. 

'04 Laumen, Felix A., U. S. Bureau of Fisheries, Mam- 
moth Spring, Ark. 

'08 Lay, Charles, Sandusky, Ohio. 

'98 Leach, G. C, U. S. Bureau of Fisheries, Yes Bay, via 
Ketchikan, Alaska. 

'12 Leavitt, Percy W., P. O. Box 374, Akron, Ohio. 

'10 Lee, W. McDonald, Commissioner of Fisheries, 
Irvington, Va. 

'10 Lembkey, Walter L, U. S. Bureau of Fisheries, 
Washington, D. C. 

'02 Lewis, Charles E., Chamber of Commerce, Minne- 
apolis, Minn. 



216 American Fisheries Society 

'10 Linton, Dr. Edwin, Washington & Jefferson College, 

Washington, Pa. 
06 LocHER, Wm., Kalamazoo, Mich. 
00 Locke, E. F., U. S. Bureau of Fisheries, Woods Hole, 

Mass. 
12 LoESCH, H. C, Colorado Springs, Colo. 
98 Lydell, Dwight, Michigan Fish Commission, Com- 

stock Park, Mich. 
10 Lydell, Mrs. Dwight, Comstock Park, Mich. 

10 Mabie, Charles H., Maywood, N. J. 
08 McAllister, H. C, Portland, Ore. 

11 McDonald, Carl K., U. S. Bureau of Fisheries, 

Neosho, Mo. 
08 McDonald, Miss Rose, U. S. Bureau of Fisheries, 

Washington, D. C. 
03 McDouGAL, J. M., Gunnison, Colo. 
03 Mahone, a. H., U. S. Bureau of Fisheries, Quilcene, 

Wash. 
80 Mallory, Charles, Room 1303, 43 Exchange Place, 

Burling Slip, New York City. 

12 Malone, Eugene, State Fish Hatchery, Henderson, 

Colo. 

10 Mannfeld, Geo. N., Indianapolis, Ind. 

97 Manton, Dr. W. P., 32 Adams Ave., West, Detroit, 

Mich. 

11 Mardorf, H. F., 4068 Olive St., St Louis, Mo. 

11 Marine, Dr. David, Western Reserve University, 

Cleveland, Ohio. 

98 Marks, H. H., Michigan Fish Commission, Sault Ste. 
Marie, Mich. 

98 Marks, J. P., Michigan Fish Commission, Paris, Mich. 
'99 Marsh, M. C, 113 High St., Buffalo, N. Y. 
06 Marty, John M., Minnesota Fish and Game Associa- 
tion, St. Paul, Minn. 

12 Mason, C. C, Hermit, Colo. 

00 Mathewson, G. T., Thompsonville, Conn. 



List of Members 217 

'10 Maxwell^ Henry V., Butler, Tenn. 

'84 May> W. L., 314 Nassau Block, Denver, Colo. 

'00 Mead, Dr. A. D., Brown University, Providence, R. I. 

*'94 Meehan, W. E., 422 Dorset St., Mt. Airy, Phila- 
delphia, Pa. 

'11 Meents, R. R., President Illinois Fish Commission, 
Ashkum, III. 

'11 Merrihew, Percy T., Neosho, Mo. 

'12 Merrill, Bertram G., Illinois Fish Conservation So- 
ciety, Hinsdale, 111. 

'99 Merrill, M. E., U. S. Bureau of Fisheries, St. Johns- 
bury, Vt. 

'11 Meyer, Gustav J. T., 833 South Delaware St., In- 
dianapolis, Ind. 

'11 Miles, Geo. W., State Commissioner of Fisheries and 
Game, Indianapolis, Ind. 

.02 Miller, Frank, Ohio Fish and Game Commission, 
Put-in Bay, Ohio. 

'08 Miller, Frank M., President Board of Commission- 
ers for the Protection of Birds, Game and Fish, 605 
Maison Blanche Building, New Orleans, La. 

'10 MiLLETT, Arthur L., Gloucester, Mass. 

'00 MiLLiGAN, Dr. J. D., Woods Hole, Mass. 

'92 MiLLS^ G. T., Chairman State Fish Commission, 
Carson City, Nev. 

'11 MiNCH, Harry C, U. S. Bureau of Fisheries, Fair- 
port, Iowa. 

'10 Miner, Prof. Roy W., American Museum of Natural 
History, New York City. 

'07 Mitchell, Hugh C, U. S. Bureau of Fisheries, Baird, 
Cal. 

'99 Moore, Charles H., care Michigan Fish Commission, 
Detroit, Mich. 

'04 Moore, Dr. H. F., U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'05 MoRCHER, George, London, Ohio. 



218 American Fisheries Society 

'10 Morgan^ Wm. E., U. S. Bureau of Fisheries, J^denton, 
N. C 

'10 MoRGAREiDGE^ C. W., Story, Wyo. 

'92 MoRRELL^ Daniel, Hartford, Conn. 

'10 Morrill, J. P., Verdi, Nev. 

'04 Morris, Dr. Robert T., 616 Madison Ave., New 
York City. 

'10 Morse, Wm. R., Manager International Fisheries 
Company, Tacoma, Wash. 

'99 Morton, W. P., Providence, R. I. 

'10 MosER, Captain Jefferson F., General Superinten- 
dent Alaska Packers' Association, San Francisco, 
Cal. 

'08 Mowbray, Louis L., Director Bermuda Aquarium, 
Hamilton, Bermuda. 

'10 MuNLY, M. G., 1006 Yeon Building, Portland, Ore. 

'12 Musgrove, W. E., Leadville, Colo. 

'01 Neal, John R., 22y2 T Wharf, Boston, Mass. 

'04 Neal, L. J., Michigan Fish Commission, Comstock 
Park, Mich. 

'73 and '10 Neidlinger, Philip, 2225 Emmons Ave., 
Sheepshead Bay, N. Y. 

'08 Nesley, Charles H., Copake, N. Y. 

'86 Nevin, James, Superintendent Wisconsin Fish Com- 
mission, Madison, Wis. 

'12 Newcomb, William, Tenafly, N. J. 

'12 Newkirk, Hawley A., 7 West Madison St., Chicago, 
111. 

*'07 Newman, Edwin A., President Aquarium Fisheries 
Co., 4305 8th St. N.W., Washington, D. C. 

'10 NicoLL, Donald, 145 Bowery, New York City. 

'10 Nichols, John Treadwell, American Museum of 
Natural History, New York City. 

'97 O'Brien, W. J., Supt. of Hatcheries, Nebraska Game 
and Fish Commission, Gretna, Neb. 



List of Members 219 

'11 Ogelvie, E. L., Sec'y Minnesota State Game and Fish 

Commission, South St. Paul, Minn. 
'95 Ohage, Dr. Justus, St. Paul, Minn. 
'00 O'Malley, Henry, U. S. Bureau of Fisheries, Oregon 

City, Ore. 
'12 Onderdonk, Charles S., 811 Ideal Building, Denver, 

Colo. 
*'10 OsBURN, Dr. Raymond C, Assistant Director New 

York Aquarium, New York City. 
'12 Otis, Spencer, Railway Exchange, Chicago, 111. 

'12 Palmer, Marshall G., 96 East Ave., Kankakee, 111. 

'04 Palmer, Dr. Theodore S., United States Department 
of Agriculture, Washington, D. C. 

'04 Parkhurst, Hon. C. Frank, Providence, R. I. 

'07 Patching, Fred, Loring, Alaska. 

'11 Patrick, W. E., Supt. of State Fish Hatcheries, Den- 
ver, Colo. 

'02 Paxton, Thomas B., Board of State Fish and Game 
Commissioners, Cincinnati, Ohio. 

'11 Pell, Geo. W., 520 16th St., Denver, Colo. 

'05 Peoples, Hiram, New Providence, Pa. 

'10 Perce, H. Wheeler, 904 Webster Bldg., Chicago, 111. 

'10 Pew, John J.^ Gloucester, Mass. 

'09 Pfleuger^ J. E., Akron, Ohio. 

'12 Pierce, Henry L., Colorado Fish and Game Commis- 
sion, Denver, Colo. 

'10 PiNKERTON, J. A., Superintendent State Hatchery, 
Glenwood, Minn. 

'12 PoE, S. S., Colorado Fish and Game Commission, Den- 
ver, Colo. 

'11 Pohoqualine Fish Association, 15th and Walnut 
Sts., Philadelphia, Pa. 

'09 PoMEROY, Geo. E., Toledo, Ohio. 

'04 Pope, T. E. B., U. S. Bureau of Fisheries, Washing- 
ton, D. C. 



220 American Fisheries Society 

'06 Porter^ Richard, Board of State Fish Commissioners, 
Paris, Mo. 

'09 Postal, Fred., State Board of Fish Commissioners, 
Detroit, Mich. 

'12 PoTEET, L. A., Deputy Warden, Florence, Colo. 

'09 Power, D. H., President State Board of Fish Commis- 
sioners, Suttons Bay, Mich. 

'10 Power, Mrs. D. H., Suttons Bay, Mich. 

'08 Pratt, Dr. Joseph Hyde, State Geologist, Chapel 
Hill, N. C. 

'10 Price, Overton W., National Conservation Associa- 
tion, Colorado Building, Washington, D. C. 

'08 Prince, Prof. E. E., Dominion Commissioner of Fish- 
eries, Ottawa, Canada. 

'03 Race, E. E., U. S. Bureau of Fisheries, Green Lake, 
Me. 

'10 Radcliffe, Lewis, U. S., Bureau of Fisheries, Beau- 
fort, N. C. 

'05 Rankin, J. F., South Charleston, Ohio. 

'84 Rathbun, Dr. Richard, Assistant Secretary Smith- 
sonian Institution, Washington, D. C. 

'93 Ravenel, W. de C, U. S. National Museum, Wash- 
ington, D. C. 

'09 Reed, Dr. H. D., Cornell University, Ithaca, N. Y. 

'12 Reeme, E. W., Leadville, Colo. 

'93 Reighard, Prof. Jacob E., University of Michigan, 
Ann Arbor, Mich. 

'12 Reynolds, B. B., Water Superintendent, Colorado 
Springs, Colo. 

'12 Ribbing, Charles A., Hazeltine, Colo. 

'10 Richard, E. A., 50 Union Square, New York City. 

'98 Richards, G. H., Sears Building, Boston, Mass. 

'10 Rickeman, Geo. W., State Fish and Game Warden, 
Madison, Wis. 

'10 Rider, H. A., Executive Agent Minnesota Game and 
Fish Commission, St. Paul, Minn. 



List of Members 221 

*03 RiPPEL, Robert, Bayfield, Wis. 

'12 Riser, Dr. F. L., Henderson, Colo. 

'99 Roberts, A. D., Auditor Inland Fisheries Commission, 
Woonsocket, R. I. 

'10 Roberts, B. H., 1413 New York Ave., Washington, 
D. C. 

'03 Robinson, Robert K., U. S. Bureau of Fisheries, 
White Sulphur Springs, W. Va. 

'10 Rogers, James B., U. S. Bureau of Fisheries, Booth- 
bay Harbor, Me. 

'98 Rogers, J. M., Plaza Hotel, Chicago, 111. 

'10 RoGGENSACK, E. J., Lansiug, Iowa. 

'99 Root, Henry T., 266 Sackett St., Providence, R. I. 

'98 Rosenberg, Albert, Kalamazoo, Mich. 

'11 Rote, E. E., U. S. Bureau of Fisheries, Homer, Minn. 

'10 RowE, Henry C, Groton, Conn. 

'11 RucKMAN, Chas. W., U. S. Bureau of Fisheries, 
Homer, Minn. 

'09 RuNiON, H. P., Bankleman, Neb. 

*'05 Safford, W. H., Missouri Fish Commission, St. 
Joseph, Mo. 

'05 Salmon, Alden, South Norwalk, Conn. 

'10 Saunders, H. P., Roswell, New Mexico. 

'12 ScHAEFFLE, Ernest, Secretary California Fish and 
Game Commission, San Francisco, Cal. 

'10 ScHMAuss, Leonard W., U. S. Bureau of Fisheries, 
Leadville, Colo. 

'11 ScHMiTT, Waldo, U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'10 ScHNOOR, Jacob, Belford, N. J. 

'00 Seagle, George A., U. S. Bureau of Fisheries, Wythe- 
ville, Va. 

'10 Seal, Wm. P., Delair, N. J. 

'00 Sellers, M. G., 1518 Sansom St., Philadelphia, Pa. 

'10 Shebley, Frank A., Superintendent Santa Cruz 
Coimty Hatchery, Brookdale, Cal. 



222 American Fisheries Society 

'91 Sherwin, H. a., 100 Canal St., Cleveland, Ohio. 

'10 Shields, G. O., 1061 Simpson St, New York City. 

'11 Shinn, James A., Department of Game and Fish, 
Denver, Colo. 

'11 Shira, Austin F., U. S. Bureau of Fisheries, Homer, 
Minn. 

'08 Shiras, Geo., 3d, Stoneleigh. Court, Washington, D. C. 

'12 Shope, S. p., 941 Lawrence Ave., Chicago, 111. 

'10 SiEURiN, P. G., Director Central Swedish Fish Hatch- 
ery Co., Kloten, Sweden. 

'03 Simmons^ Walter C, Providence, R. I. 

'01 Singleton, James H., Woonsocket, R. I. 

'03 Slade, George P., 309 Broadway, P. O. Box 283, New 
York City. 

'11 Smith, Emmett Vance, Chief Deputy, State Game, 
Fish and Oyster Commission, Box 217 Capitol Sta., 
Austin, Texas. 

'91 Smith. Dr. Hugh M., U. S. Commissioner of Fisher- 
ies, Washington, D. C. 

'10 Smith, Irving Edward, 1532 16th St. N.W., Wash- 
ington, D. C. 

'99 Smith, Lewis H., Algona, Iowa. 

'08 Smith, Richard, Waukegan, 111. 

'05 Snyder, J. P., U. S. Bureau of Fisheries, Bozeman, 
Mont. 

'11 Southall, John B., U. S. Bureau of Fisheries, Fair- 
port, Iowa. 

'12 Spargur, Robert L., Chief Clerk Colorado Fish and 
Game Commission, Denver, Colo. 

'08 Speaks, John C, Chief Warden Ohio Fish and Game 
Commission, Columbus, Ohio. 

'12 Spencer, F., Provo, Utah. 

'87 Spensley, Calvert, Mineral Point, Wis. 

'12 Sperry, E. p., 126 South Euclid Ave., Oak Park, 111. 

'10 Stack, F. George, "Kamp Kill Kare," Raquette Lake, 
N. Y. 



List of Members 223 

'04 Stapleton, M. F., U. S. Bureau of Fisheries, Man- 
chester, Iowa. 

'00 Starr, W. J., State Board of Fish Commissioners, 
Eau Claire, Wis. 

'10 Stead, David G., Fisheries Department, Sydney, New 
South Wales, Australia. 

'03 Steele, G. F., Cornell, Wis. 

'11 Sterett, W. G., State Game, Fish and Oyster Com- 
missioner, Port Lavaca, Texas. 

'03 Stevens, Arthur F., 227 West Grand St., Elizabeth, 
N.J. 

*05 Stevenson, Charles H., 511 Moffat Building, De- 
troit, Mich. 

'08 Stiles, Robt., U. S. Bureau of Fisheries, Bozeman, 
Mont. 

'12 Stivers, D. Gay, Butte Anglers Association, Butte, 
Mont. 

04 Story, John A., U. S. Bureau of Fisheries, Green 
Lake, Me. 

'04 Stotz, Martin, 1132 Land Title Building, Philadel- 
phia, Pa. 

'88 Stranahan, J. J., BuUochville, Ga. 

'04 Sumner, Dr. Francis B., U. S. Bureau of Fisheries, 
Washington, D. C. 

'04 SuRBER, Thaddeus, U. S. Bureau of Fisheries, Fair- 
port, Iowa. 

'11 Swift, H. F., Swift- Arthur Packing Co., 16 Colman 
Dock, Seattle, Wash. 

'10 Sword, C. B., New Westminster, British Columbia, 
Canada. 

'10 Sylvester, Richard, Municipal Building, Washing- 
ton, D. C. 

'04 Talbott, Henry, Interstate Commerce Commission, 

Washington, D. C. 
'03 Teal, J. N., Worcester Block, Portland, Ore. 



224 American Fisheries Society 

V9 Thayer, W. W., U. S. Bureau of Fisheries, North- 

ville, Mich. 
'06 Thomas, W. H., U. S. Bureau of Fisheries, Fairport, 

Iowa. 
'05 Thompson, James F., Martinsburg, W. Va. 
'00 Thompson, W. P., 123 N. Fifth St., Philadelphia, Pa. 
'00 Thompson, W. T., U. S. Bureau of Fisheries, Boze- 

man, Mont. 
'08 Thomson, G. H., Estes Park, Colo. 
'10 Tierney, Jas. N., Roxbury, Vt. 
'92 TiTCOMB, John W., Commissioner of Fisheries and 

Game, Lyndonville, Vt. 
'11 Tongue, Leonard M., U. S. Bureau of Fisheries, 

Washington, D. C. 
*'01 and '12 Townsend, Dr. Charles H., Director New 

York Aquarium, New York, N. Y. 
V9 TuBBS, Krank a., U. S. Bureau of Fisheries, Mam- 
moth Spring, Ark. 
'98 Tulian, Eugene A., Conservation Commission, New 

Court House, New Orleans, La. 

*'ll Valette, Luciano H., Chief of Section of Fish Cul- 
ture, 827 Rivadavia, Buenos Aires, Argentina. 

'09 Van Atta, Clyde H., U. S. Bureau of Fisheries, 
Leadville, Colo. 

'10 Van Sicklen, F. W., 36 Spear St., San Francisco, 
Cal. 

'10 ViLES, Blaine S., Inland Fish and Game Commis- 
sioner, Augusta, Me. 

'00 Vincent, W. S., U. S. Bureau of Fisheries, Tupelo, 
Miss. 

*11 ViQUESNEY, J. H., State Game and Fish Warden, Bel- 
ington, W. Va. 

'00 Vogelsang, Alexander T., 20 Montgomery St., San 
Francisco, Cal. 

'12 VoGT, James H., Nevada Fish Commission, Carson 
City, Nev. 



List of Members 225 

'09 Von Lengerke, J., 200 Fifth Ave., New York City. 

'06 Waddell, John, Grand Rapids, Mich. 

'96 Walker, Bryant, Detroit, Mich. 

'11 Walker, Dr. H. T., 210 Main St., Denison, Texas. 

'03 Wallich, Claudius, U. S. Bureau of Fisheries, Con- 
crete, Wash. 

'96 Walters, C H., Cold Spring Harbor, N. Y. 

'98 Ward, Dr. H. B., University of Illinois, Urbana, 111. 

'12 Ward, J. Quincy, Executive Agent, Kentucky Game 
and Fish Commission, Frankfort, Ky. -^ 

'92 Webb, W. Seward, 44th St. and Vanderbilt Ave., 
New York City. 

'12 Weber, E. D., P. O. Box 81, Littleton, Colo. 

'07 Webster, B. O., Wisconsin Fish Commission, Madi- 
son, Wis. 

'12 Wehle, O. C, 5471 Kimbark Ave., Chicago, 111. 

'01 Wentworth, E. E., U. S. Bureau of Fisheries, Con- 
crete, Wash. 

'12 Wentworth, Nathaniel, Fish and Game Commis- 
sioner, Hudson, N. H. 

'01 Wheeler, Charles Stetson, Union Trust Building, 
San Francisco, Cal. 

'02 Whish, John D., Albany, N. Y. 

'04 Whitaker, Andrew R., State Fishery Commission, 
Phoenixville, Pa. 

'96 White, R. Tyson, 320 Bridge Street, Brooklyn, N. Y. 

'10 Whitman, Edward C, Canso, Nova Scotia, Canada. 

'11 WiDMYER, Edgar R., U. S. Bureau of Fisheries, 
Homer, Minn. 

'89 Wilbur, H. O., 235 Third St., Philadelphia, Pa. 

'99 WiLLARD, Charles W., President Inland Fisheries 
Commission, Westerly, R. I. 

'01 Wilson, C. H., Glens Falls, N. Y. 

'11 Wilson, J. S. P. H.^ Chairman, Board of Inland Game 
and Fish Commissioners, Auburn, Me. 



226 American Fisheries Society 

'10 Winchester, Grant E., Forest, Fish and Game Con- 
mission, Bemus Point, N. Y. 

'00 Winn, Dennis, U. S. Bureau of Fisheries, Oregon 
City, Ore. 

'99 Wires, S. P., U. S. Bureau of Fisheries, Duluth, Minn. 

*'05 WoLTERS, Chas. a., Oxford and Marvine Streets, 
Philadelphia, Pa. 

'97 Wood, C. C, Plymouth, Mass. 

'11 Worth, Henry B., U. S. Bureau of Fisheries, Wash- 
ington, D. C. 

'84 Worth, S. G., U. S. Bureau of Fisheries, Orangeburg, 
S. C. 

'10 WuRZBURG, L., Ketchikan, Alaska. 

'09 Yerington, Edward B., Board of State Fish Commis- 
sioners, Carson City, Nev. 

'10 Young, Capt. Carl C, 2 Mt. Vernon St., Gloucester, 
Mass. 

'06 Young, Capt. John L., Atlantic City, N. J. 

'99 Zalsman, p. G., Wisconsin Fish Commission, Wild 
Rose, Wis. 



Recapitulation 



Honorary 76 

Corresponding 18 

Active (including life members) 533 

Total Membership 627 



CONSTITUTION 

(As amended to date) 
ARTICLE I 

NAME AND OBJECT 

The name of this Society shall be American Fisheries 
Society. Its object shall be to promote the cause of fish 
culture ; to gather and diffuse information bearing upon its 
practical success, and upon all matters relating to the fish- 
eries; the uniting and encouraging of all interests of fish 
culture and the fisheries, and the treatment of all questions 
regarding fish, of a scientific and economic character. 



ARTICLE II 

MEMBERS 

Any person shall, upon a two-thirds vote and the payment 
of two dollars, become a member of this Society. In case 
members do not pay their fees, which shall be two dollars 
per year after the first year, and are delinquent for two 
years, they shall be notified by the treasurer, and if the 
amotmt due is not paid within a month thereafter, they shall 
be, without further notice, dropped from the roll of mem- 
bership. Any person can be made an honorary or a cor- 
responding member upon a two-thirds vote of the members 
present at any regular meeting. 

The President (by name) of the United States and the 
Governors (by name) of the several states shall be honor- 
ary members of the Society. 

Any person shall, upon a two-thirds vote and the pa)rment 
of twenty-five dollars, become a life member of this Society, 
and shall thereafter be exempt from all annual dues. 
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ARTICLE III 

OFFICERS 

The officers of this Society shall be a president and a 
vice-president, who shall be ineligible for election to the 
same office until a year after the expiration of their term; 
a corresponding secretary, a recording secretary, an assist- 
ant recording secretary, a treasurer, and an executive com- 
mittee of seven, which, with the officers before named, shall 
form a council and transact such business as may be neces- 
sary when the Society is not in session — four to constitute a 
quorum. 

In addition to the officers above named there shall be 
elected annually five vice-presidents who shall be in charge 
of the following five divisions or sections: 

1. Fish culture. 

2. Commercial fishing. 

3. Aquatic biology and physics. 

4. Angling. 

5. Protection and legislation. 

ARTICLE IV 

MEETINGS 

The regular meeting of the Society shall be held once a 
year, the time and place being decided upon at the previous 
meeting, or, in default of such action, by the executive com- 
mittee. 

ARTICLE V 

ORDER OF BUSINESS 

L Call to order by president. 

2. Roll call of members. 

3. Applications for membership. 

4. Reports of officers. 

a. President. 

b. Secretary. 

c. Treasurer. 

d. Vice-Presidents of Divisions. 

e. Standing committees. 
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5. Committees appointed by the president 

a. Committee of five on nomination of officers for 

ensuing year. 

b. Committee of three on time and place of next 

meeting. 

c. Auditing committee of three. 

d. Committee of three on programme. 

e. Committee of three on publication. 

f. Committee of three on publicity. 

6. Reading of papers and discussion of same. 

(Note — In the reading of papers preference shall be 
given to the members present. ) 

7. Miscellaneous business. 

8. Adjournment. 

ARTICLE VI 

CHANGING THE CONSTITUTION 

The constitution of the Society may be amended, altered 
or repealed by a two-thirds vote of the members present at 
any regular meeting, provided at least fifteen members are 
present at said regular meeting. 
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